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EDITORIAL 


A Two-Fotp OpportTuUNITY 


Government made large grants of land to the 

railroads. Much of this land was, still is, and 
always will be forest land. These grants were 
eagerly sought by some railroads, shunned by 
others. Those roads seeking grants apparently 
considered them to be valuable assets; those 
shunning them apparently considered them to be 
liabilities. At the present time, it seems to be 
fairly clear that certain provisions in these grants 
are having a detrimental effect on the economic 
stability of practically all American railroads 
irrespective of whether they originally obtained 
land grants or not. 

During the last session of Congress, several 
bills were introduced in the House of Representa- 
tives which, if they become law, may ultimately 
result, either directly or indirectly, in restoring 
the residual land grants to federal ownership. 
The status of about twenty million acres of land, 
millions of which are interspersed among public 
lands, would be affected, and the railroads, which 
render indispensable services to the forest prod- 
ucts industries, would be profoundly affected. 
Foresters, therefore, should be doubly interested 
in these legislative proposals. 

In order to approach present day land grant 
problems realistically and constructively, much 
of what transpired during the latter half of the 
nineteenth century must be forgotten. That pe- 
riod may be regarded as one of magnificent ex- 
ploitation, or one of unrivalled development, or 
one of swaggering lawlessness, or one of superb 
plundering. In fact, it was perhaps all—yet 
none of these. A great nation was being forged 
out of raw, wild land. Mighty blows were neces- 
sary and willing hands were ready on every side 
to strike them. During that period, the record 


| the period from 1850 to 1871 the Federal 


of the railroads was about the same as the record 
of thousands of individuals and other corpora- 
tions; that of many public officials in high places; 
and that of even the Federal Government, at least 
in so far as its dealings with the Indian were 
concerned. After everything is said and done, 
the last half of the nineteenth century probably 
will always be considered one of the most roman- 
tic and picturesque periods in our history. 

During this period many of the western rail- 
roads were built. Along many of the proposed 
routes cities did not exist; obviously special in- 
ducements were necessary to stimulate the con- 
struction of railroads. Furthermore, the Fed- 
eral Government had hundreds of millions of 
acres of land it wanted to get off its hands, and 
naturally some of the railroads wanted their 
share. 

The railroads were, of course, not the only 
method of transportation that obtained govern- 
mental support. To date, the Federal Govern- 
ment has expended about 61% billion dollars to 
encourage the development of transportation, of 
which 214 billions have been for waterways and 
334, billions for highways, and the remainder for 
other methods of transportation. 

Between 1850 and 1871, the government made 
land grants to the railroads aggregating about 
130 million acres. It is difficult to estimate the 
value of these grants at the time they were made 
or at any later date. There is, however, one 
ready and probably fairly accurate way to gauge 
the probable value of these lands at the time they 
were granted. In the period 1850-1871, the 
Federal Government received an average of 94.5 
cents per acre from the sale of land in the states 
and territories in which the grants were made. 
Assuming that all this land could have been sold 
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at this average rate, the Federal Government 
would have received about 123 million dollars. 
This then may be taken as a fair estimate of what 
the purchasers of public lands would have been 
willing to pay for them. 

It should be clear to all that the land grants 
to the railroads were not gifts but trades. The 
railroads receiving them were required to furnish 
the Federal Government transportation at re- 
duced rates. Through the operation of these 
concessions, the railroads have returned to the 
government far more than the original value 
of the lands granted. 


During the House discussion of the Transpor- 
tation Bill, the Hon. C. F. Lea, chairman of the 
Committee on Interstate and Foreign Commerce, 
pointed out in the House that..... “At the 
time these grants were made the traffic for the 
government was trivial. In subsequent years. of 
course, the movement on behalf of the govern- 
ment has greatly increased. For the last 70 
years, the annual reduced cost on the average 
movement of freight has been worth $2,000,000 
ABYCAL” best ees to the government. In 1937 
there were $7,000,000 in freight and about $3,- 
000,000 in mail advantage to the government, 
making a total for the government of about $10.- 
000,000 a year on account of this concession.” 
In other words, the railroads have furnished 
transportation services on freight to the Federal 
Government valued at about $140,000,000. One 
transportation authority estimated that the value 
up to 1927 of all the concessions made by both 
land grant railroads and others, which had to 
meet land grant railroad rates to compete for 
government business, amounted to approximately 
$2,000,000,000 or about $14.60 per acre of the 
railroad land grants. If this estimate is true or 
even only approximately true, it would appear 
that these railroad land grants were extremely 
favorable to the government. 


Foresters are only indirectly interested in the 
question of the justice of continuing the existing 
schedules of concessions to the government re- 
sulting from these land grants. They are, how- 
ever, greatly interested in a corollary question 
which is likely to arise from the cancellation of 
these concessions. If these concessions are can- 
celled, it is not unlikely that the twenty million 
acres of granted lands still remaining in the 
ownership and control of the railroads will be 
restored to the Federal Government because of 
the widespread sentiment that if the existing land 
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grant contracts are cancelled, it should be on the 
basis of mutual and reciprocal advantages. 

A recent survey made by Julian E. Rothery, 
of the U. S. Forest Service points out that the 
unsold portions of the grants remaining are but 
a remnant or skeleton from which most of the 
meat has been picked by thousands of purchasers 
who selected the best. Very large areas within 
the national forests are known to be commercially 
valueless, or, if timbered, classified as protection 
forests. Furthermore, these grants incur heavy 
taxes and expenses which even in good times 
may eat up a large part of the gross cash income 
which they produce. As time goes on, sales will 
slow down still further and of necessity must 
some day cease. 

At the same time the cash value of the con- 
cessions secured by the Government as part and 
parcel of these land grants is constantly increas- 
ing, and, unless the concessions are cancelled. 
will remain indefinitely on a high level. It would 
appear, therefore, that the cancellation of the 
concessions for the price of the residual land 
grants would be good financial strategy for the 
railroads. 

The problem is, however, far from simple. A 
large part of the remaining land grants is owned 
or controlled by only three railroads. These 
three roads would therefore be compelled to 
make the greatest sacrifice while other roads that 
have disposed of most if not all of their grants 
would have everything to gain and nothing to 
lose. Furthermore, many other complications 
may arise from existing contracts, such as future 


forfeitures, obligations against the lands, and 


mineral rights, which would have to be met. 
These difficulties, however, should not be insur- 
mountable. On the whole, it would appear that 
the Federal Government might take a rather 
liberal position in working out these details not 
only because it has been well repaid for the 
grants it originally made, but also because of 
the straightened circumstances in which many 
railroads find themselves. 

The Transportation Bill offers a two-fold op- 
portunity to foresters. Through it some 20 mil- 
lion acres, many of which should be incorporated 
in national forests, may be restored to public 
ownership ; through it a means of transportation 
indispensable to our economic and national se- 
curity may be placed on a somewhat sounder 
economic footing. If the bill becomes law, the 
railroads, the Federal Government, and the pub- 
lic may be mutually benefited. 


PUBLIC AGENCIES IN FARM WOODLAND FORESTRY! 


By PAUL A. HERBERT 
Michigan State College 


This subject is important because it pertains to the practice of forestry on approximately 180,000,- 


000 acres of valuable forest land located on about 5,000,000 farms. 


The subject is timely because 


in every state the public agency principally responsible for farm forestry admittedly has not ob- 

tained the practice of forestry on the bulk of the farm woodlands, and because other public 

agencies, first the U. S. Forest Service and now the Soil Conservation Service, have assumed new 
roles in this field. 


NY discussion of the public agency, or 
AN agencies, that should initiate and partici- 
pate in the program to obtain an adequate 
practice of forestry on farm woodlands must be 
made with a full understanding of the basic prin- 
ciples governing effective public organization, 
and for that reason those principles which are 
particularly pertinent will first be presented 
briefly. For instance, it is agreed generally that 
effective public organization for any one service 
in any one area can seldom be secured by multi- 
lateral control, i.e., cooperation between agencies 
with each one making its own final decision as 
to its course of action. 

On the other hand, cooperation between agen- 
cies is much more effective where a council upon 
which all groups are represented is in executive 
control. This is particularly true when far-reach- 
ing and difficult decisions must be arrived at. 
Such a collegial form of organization brings the 
“best minds” to bear upon intricate problems, 
and where major policies must be formulated this 
type of organization cannot be excelled. How- 
ever, it is a slow ponderous form of organiza- 
tion of which quick decisions and their speedy 
execution are not to be expected. Such a coun- 
cil is still decidedly inferior to a single executive 
officer, or agency, when policy is to be translated 
into an action program. 

Furthermore, where the services to be rendered 
involve comparatively simple or noncontroversial 
policies and techniques so that one agency with 
its executive and staff is capable of reaching cor- 
rect decisions, it is clear that the most efficient 
form of organization is to make that one agency 
fully responsible both for the decisions and their 
execution. True, this form of organization even 
under the conditions cited may be more apt to 
make mistakes than the collegial form, but that 
disadvantage is more than offset by the advantage 


1Revision of an address given at the meeting of the 
Central States Section of the Society of American For- 
esters, October 21, 1938, at Ann Arbor, Mich. 


of rapid action at minimum cost and the ease with 
which responsibility can be determined. 

So unless the problems to be solved include 
difficult matters of supreme importance, it can 
safely be concluded that the fewer agencies in- 
volved and the more direct the responsibility, 
the more effectively will the organization operate. 
“Too many cooks” is even more pertinent to the 
administration of social-economic problems than 
it is to the kitchen. Today, where simple prob- 
lems are involved, the fetish of cooperation is 
affecting materially the efficiency of public ad- 
ministration. Every conference and every add- 
ed voice in a conference retards decisions, and 
the more agencies responsible for the execution 
of these decisions, the less efficient and the more 
costly the administration. 

The collegial form of organization, then, can 
only be justified on a permanent basis where most 
intricate decisions are involved or where the 
problems are such that they affect several agen- 
cies and cannot be allotted to any one. The lat- 
ter condition is seldom valid over long periods, 
but it does justify temporary cooperation of this 
character,—cooperation until it can be clearly 
established what agency is in position to give 
most effective service and then continued until 
other agencies are able to make the necessary 
adjustments to retire from that particular field 
of endeavor. 

Naturally, the selection of the single agency 
to establish and carry out policies affecting any 
particular service must be made with extreme 
care. For instance, public agencies identified 
with regulatory measures, such as the enforce- 
ment of game and fire laws or the allotment of 
agricultural subsidies, are not in the best posi- 
tion to carry on adult educational activities. 
Imagine the progress an employee of a state for- 
ester’s office would make in persuading a farmer 
to practice forestry if that employee, or some 
fellow-employee recently convicted that particu- 
lar farmer or a friend for a fire law violation! 
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The selection of men to perform tasks for 
which they are fitted is so axiomatic, that its 
mention here can be justified only by the fact 
that too many administrators seem to believe 
that any one can be a teacher. An excellent 
forest administrative officer may be a poor teach- 
er, and an outstanding college professor a poor 
leader of adult education. Adult education, com- 
monly called extension education, requires spe- 
cial training which at this time can be obtained 
best by an apprenticeship under experienced men 
in that field. 

With this all too brief basic discussion, we 
can now turn specifically to the farm woodland 
problem. It seems tenable to assume that a 
goodly portion of the woodland adjacent to the 
farmer’s other land will remain in his ownership. 
although it is likely that a considerable area of 
farm woodland within reasonable travel time 
to urban centers and of recreational value will 
pass eventually into public ownership. But re- 
gardless of future ownership, farm woodland 
should not have to await public acquisition, or 
other shifts in ownership or control, before for- 
estry is practiced upon it. 

It seems apparent, too, that public insistence 
and/or assistance is necessary if the American 
farmer as a group is to practice forestry on his 
land in the near future. Should that public co- 
operation be of the collegial type? Most foresters 
will concede that the technical forestry decisions 
involved in obtaining adequate forestry on farm 
woodlands are of such a character that any one 
competent, experienced forester can make them. 
Then, too, woodland forestry is usually applied 
to climax types and over small areas, and so any 
mistakes in practice that are made will not in- 
volve very serious or large losses. For these 
reasons the application of the collegial form of 
organization would be without advantage, but 
would retain all its disadvantages. Hence, the 
writer takes the position that one agency and one 
executive should assume full responsibility for 
the major decisions, methods, and results in se- 
curing the practice of farm forestry in any one 
economic or political region. 

It does not seem necessary to modify the fore- 
going conclusion in view of probable increases 
in the amount of public assistance to the farmer. 
The effectiveness of the two types of organiza- 
tion is largely independent of the service ren- 
dered. Were public cooperation to reach the 
stage of public insistence that woodland practices 
be subject to government regulation, the prin- 
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ciple would still apply, certainly, in so far as 
the execution of the regulatory measures are con- 
cerned. So under no circumstances should a 
permanent plan of aid to farm woodland owners 
be organized so as to divide the responsibility 
for the execution of the action program in any 
state among several public agencies. 

The adoption of the single public agency prin- 
ciple would not preclude the use of the resources 
of other government organizations as deemed de- 
sirable by the agency in charge. Certainly, ad- 
vice and financial support would always be wel- 
come, and field assistance would be used where 
that could be rendered more effectively by a co- 
operating organization. The Clarke-McNary law 
embodies that principle of cooperation. The 
states under that law receive a small sum for 
farm forestry extension from the federal gov- 
ernment in return for which they are required 
to meet certain minima of performance, as as- 
certained from written reports and periodic in- 
spection. A federal and a state agency thus co- 
operate in the determination of broad policy, 
but the one state agency is responsible for the 
administration of that policy. Furthermore, the 
final responsibility both as to policy and its exe- 
cution rests squarely with the state agency; the 
federal government under the Clarke-McNary 
law can withhold its financial assistance, but it 
cannot insist upon the adoption of specific poli- 
cles, nor can it set up its own forestry extension 
service in a state. 

Although the kind and amount of public as- 
sistance given to the farmer in solving his wood- 
land problems may not affect the one agency 
principle, it does have considerable bearing upon 
the selection of that one agency. Hence, in any 
discussion of public organization it is necessary 
to consider the type of aid that is, and may in 
the future, be made available to encourage, or 
perhaps even force, the practice of farm forestry. 

Public aid to forestry on farm woodlands can 
be based upon a process of farmer education. 
This type has prevailed generally in the past with 
the acceptance by the owner of free advice ren- 
dered by a single state agency, assisted finan- 
cially by the federal government. Under this 
policy the advantages and methods of woodland 
forestry are called to the attention of the farmer 
through the medium of various educational 
projects. Naturally, the greater the economic 
and other advantages that can be cited to accrue 
to the farm operator if he follows the advice 
given, the greater the number of participants. 


PUBLIC AGENCIES IN FARM WOODLAND FORESTRY 


Because of the small cash return from forestry 
and its relatively minor importance in the far- 
mer’s annual income, it is often difficult for for- 
esters to paint a very enticing picture. 

This reaction of the farmer probably accounts 
for a considerable part of the lethargy to the 
farm forestry movement where similar educa- 
tional methods have been much more successful 
with other farm crops. The only other valid 
reason for the lack of progress in farm forestry 
in the past is the absurdly small appropriation 
for this work. For example, can much forestry 
be expected in Michigan farm woodlands where 
one man is charged with the forestry practice 
on about 4,000,000 acres found on nearly 195,- 
000 farms scattered over 37,000,000 acres with 
the mileage between some points in the state 
being as great as the distance from Detroit to 
New York City? Obviously, it is little short 
of ridiculous to condemn the extension forestry 
organization upon past performance. It must first 
be given adequate financial support before it can 
be measured in terms of services rendered. 

It would seem that any impartial study of the 
organization to administer the dissemination of 
vocational forestry education among farmers will 
arrive at the conclusion that the agricultural 
extension service will secure the greatest return 
for each dollar expended. The extension for- 
ester under that organization has a representa- 
tive in every section of his state, in many states 
in most counties. These representatives, known 
as county agents, have the confidence of the 
farmers and community leaders; they are the 
link between the extension forester and the local 
community, and they make all arrangements for 
his appearance there so that he can give his 
full time to his subject matter; they not only 
know the people, but also the land, and they are 
most competent to advise the forester on his 
method of approach and just where in the county 
his efforts would be both most needed and 
most effective. As both men are under the same 
administrative head, they must at all times work 
together. It does not depend upon voluntary or 
half-hearted cooperation, nor on independent ac- 
tion by either. 

Furthermore, the agricultural extension ser- 
vices are the only organizations that have such 
a highly trained, farmer-wise force of men 
throughout the states. State conservation or for- 
estry departments may have many representa- 
tives in the state but not usually in agricultural 
sections, and these men are, as a rule, not as 
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well educated; nor are they recognized as lead- 
ers by the agricultural community; they are 
trained primarily in fire-protection and wildlife 
problems and are usually conservation law en- 
forcement officials. For all these reasons these 
men cannot as effectively complement the exten- 
sion foresters’ efforts as well as the agricultural 
county agents. So it would seem that if a vol- 
untary educational method of securing the prac- 
tice of farm forestry is to continue, the type of 
organization now used by the state agricultural 
extension services is the best available. 

For any other agency, state or federal, to es- 
tablish an organization operating in the same re- 
gion with the agricultural extension service is 
highly inefficient, even more inefficient than if 
that agency were given sole responsibility of 
farm forestry extension education to the exclu- 
sion of the agricultural extension service. This 
is patently so because it involves a duplication 
of administrative overhead and of men in the 
same region giving the same service, but re- 
sponsible to independent executives. In most 
cases these executives, save for those in the agri- 
cultural extension service, would be men whose 
major duty and experience probably would be 
public forest administration and protection with 
little sympathy and less knowledge of the prob- 
lems of farmers and of adult education. Efforts 
to avoid conflict and duplication in the field be- 
tween another agency and the agricultural ex- 
tension service must result in endless conferences 
of coordination and appeasement, each one just 
reducing the amount of farm forestry that will 
be practiced; it must be remembered that the 
effectiveness of the educational approach to the 
farm forestry problem is closely related to the 
amount of time spent in the field with farmers 
and not on the time consumed by officials around 
the conference table. 

However, voluntary educational methods are 
not the only means of furthering farm woodland 
forestry. For instance, every farmer could be 
forced by law and by regulations to practice 
forestry. If this is the solution, then a corps 
of inspectors must be put into the field by a pub- 
lic agency empowered to cite woodland owners 
for noncompliance. Certainly that would be be- 
yond the present scope of most agricultural 
extension services, and it would seriously inter- 
fere with their voluntary educational efforts. 
Hence, another public organization would have to 
assume this regulatory responsibility. 

Probably it is not necessary here to discuss 
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the availability of a specific agency to carry out 
that regulatory function, because this method 
may be dismissed at this time as a means of 
furthering farm forestry practices. It would 
seem that despite rapid strides toward more pub- 
lic control of privately owned natural resources, 
it will probably be some years before such far 
reaching restrictions on a private property right 
of farmers will be tolerated by the electorate. 
The difficulty and the excessive cost of adminis- 
tering regulatory measures on small isolated 
farm woodlands will doubtless prevent the adop- 
tion of this possible solution for some time even 
after such regulation is applied to larger forest 
tracts. 

There is the possibility, however, of enacting 
a more limited form of regulation, patterned after 
the soil conservation districts. If similar farm 
forestry districts could be legalized, it would be 
necessary to educate only a majority of the farm 
woodiand owners in any area to the opportu- 
nity of increasing their income by forestry prac- 
tice. They could then organize such a district 
and all the farmers within the district would 
have to abide by whatever forestry practices the 
district decides upon. 

In order to induce farmers to organize farm 
forestry districts and adopt adequate regulations 
would require substantial state or federal assis- 
tance. This aid might be in the form of techni- 
cal assistants: (1) to draw woodland manage- 
ment plans, (2) to instruct all the farmers in the 
district how best to meet the forestry require- 
ments of these plans, (3) to inspect the results, 
(4) to report noncompliance, and (5) actually 
to carry out the plans for noncompliant owners 
at their expense. In addition, a limited amount 
of labor might be furnished from among the un- 
employed to carry on cultural work, producing 
no immediately merchantable product. Even 
with these inducements, it is obvious that many 
years would elapse before a majority of the farm 
woodlands would be included in such forestry 
districts. Naturally, the greater the inducements. 
the more rapid the formation of districts. 

For those areas that do organize and adopt 
regulatory measures, what public agency should 
supply the suggested public assistance? Certain- 
ly not the state agricultural extension services. 
The work could be absorbed by the state con- 
servation or forestry departments because such 
measures, even though adopted by the farmers of 
the district, are regulatory in nature and in keep- 
ing with the function of such a state department 


JOURNAL OF FORESTRY 


rather than of an educational service. The orig- 
inal educational efforts to secure the organiza- 
tion of farm forestry districts might well be left 
to a disinterested agency such as the extension 
service, which would also continue to advise 
farmers not incorporated in a district. 

Another feasible form of organization, particu- 
larly if the federal government must finance the 
public assistance to be rendered, would be to 
consolidate the farm forestry districts with the 
soil conservation districts and place the responsi- 
bility for public aid upon the Soil Conservation 
Service. While not necessary, the consolidated 
districts might more descriptively be named farm 
management districts. Indeed, today soil con- 
servation districts are that in effect, and even now 
can advise and regulate the activities on farm 
woodlands. In the judgment of the writer such 
districts administered by the Soil Conservation 
Service offer the best opportunity of increasing 
materially the practice of farm forestry. 

However, it is also possible to combine volun- 
tary educational programs with subsidies for ade- 
quate forestry practice, similar to the present 
A.A.A. payments. This method, while doubtless 
more effective than educational efforts alone, 
would not be as efficient, considering the cost, as 
the farm management districts just described, nor 
is it as efficient in coordinating forest products 
supply with the demand, as in the case of other 
crops under the A.A.A., because of the long peri- 
od to maturity. Too, it raises serious question in 
administration, much more troublesome than 
those bedeviling the administrators of the pres-. 
ent subsidies, because farmers are not able to 
determine forestry compliance. What few A.A.A. 
provisions now apply to forest management clear- 
ly indicate (1) that foresters must determine 
compliance, and (2) that extension foresters are 
reluctant to combine their educational efforts with 
compliance activities even if they were generally 
permitted to do so. Hence, here again, the regu- 
latory nature of the activities disqualifies the 
agricultural extension service and requires an- 
other public agency to take the responsibility. As 
the payments are federal, a federal agency, the 
A.A.A. itself or the Soil Conservation Service 
would have to assume the responsibility. 

So it is the opinion of the writer that the poli- 
cies and problems involved in securing the prac- 
tice of forestry on privately owned farm wood- 
lands can best be furthered by direct assistance 
from one public organization only. If education 
is to be, as it has been, the principal means of ad- 
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vancing forestry in such woodlands, then, the 
agricultural extension service can continue to 
give this service more effectively and cheaper 
than any other public agency. However, it would 
seem that farm management districts offer the 
most promising and effective method of securing 
the conservative management of the natural re- 


sources, including forests, in farm ownership. 
They should as rapidly as possible supersede the 
slow, yet effective, educational methods now in 
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vogue. The public assistance and subsidies pro- 
vided to these farm management districts should 
be administered by the U. S. Soil Conservation 
Service. This would mean that when most of the 
farms are included in such farm management 
districts, the elimination of the state extension 
services as constituted today. Probably they 
would continue to function as the medium of 
carrying the results of research to the field, but 
they would then educate the district administra- 
tors rather than the individual farmers. 


THE RELATIONS OF A UNIVERSITY TO FOREST INFLUENCES 
RESEARCH 


By JOSEPH KITTREDGE, JR. 


University of California 


Forest influences may be defined briefly as the effects of vegetation on climate, water, and soil. In 
such a system the climate, water, and soil must be understood as thoroughly as the vegetation, 


because the measurements and interpretations are usually in terms of the physical elements. 


For 


research, a thorough understanding is hardly enough, for the word implies an exhaustive knowl- 


edge of both subject matter and technique. 


Our subject therefore has exacting requirements; 


an exhaustive knowledge of a field so broad that it is usually subdivided into four or more separate 
fields any one of which has more breadth than is usually considered desirable for successful research. 


fluences research in two principle ways, 

namely, as a training ground for students 
who will carry on research, or as a source of 
contributions to research either by advanced 
students or by faculty members or research spe- 
cialists. Each of these involves interesting points 
for discussion. 

The training of students for forest influences 
research should have at least three objectives. 
One is the development of the capacity for inde- 
pendent, original, creative thinking. A second 
is the acquisition of facility in the techniques ap- 
plicable to the field. The third is to obtain a 
mastery of the sources and fundamentals of 
knowledge in as much of the field and its related 
subjects as can be obtained in the time available. 

The development of the ability to think origi- 
nally is at the same time the most important and 
the most elusive of the three. It is generally rec- 
ognized as one of the unsolved problems of high- 
er education. Partly it is an inherent character- 
istic which is more highly developed in some 
persons than in others. In part also it is pos- 
sible to stimulate and cultivate it. Certain col- 
lege courses such as mathematics and logic are 
helpful. Methods of teaching in which the stu- 
dent is urged and required to think for himself 
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contribute to the desired result. In this respect, 
problem and laboratory exercises are preferable 
to lectures. Whatever can be done in this direc- 
tion in a university has value, for it seems clear 
that a more than average development of mental 
capacity and of the interest and initiative to im- 
prove it are essential qualifications for research. 

Facility in technique is largely a matter of 
seeing and using the appropriate equipment and 
procedures. For this purpose laboratory and 
field exercises are necessary, the more the better. 
Unfortunately, reduced budgets and increased en- 
rollments tend to force curtailment of laboratory 
exercises and the substitution of additional lec- 
ture hours. Emphasis on the possibilities of de- 
vising (and constructing) new and better equip- 
ment would be desirable. Here again there are 
differences in natural aptitudes between individu- 
als, but almost everyone can obtain a modicum 
of facility by training and practice. 

The acquisition of a thorough knowledge of 
vegetation, climate, water, and soil involves a 
problem chiefly because of the breadth of the 
field and consequently in the time required to 
cover it. If the recommendation of a committee 
of the Society of American Foresters that an un- 
dergraduate course in forestry is desirable as 
preparation for work in forest influences is ac~ 
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cepted, then the student will have a background of 
forestry, most of the needed forestry courses, 
some botany and plant physiology, and perhaps a 
little geology and climatology. Usually such a 
course will not include advanced plant physiology 
based on a physical chemistry prerequisite. It 
will be deficient in soil science in which the clas- 
sification, physics, chemistry, and biology of the 
soil are all important. These subjects in turn 
carry prerequisites in geology, physics, chemis- 
iry and bacteriology, which may or may not be 
part of the four-year forestry course. Finally it 
will almost certainly be lacking in the engineer- 
ing subjects of hydrology and hydraulics or fluid 
mechanics. Parts of these subjects are in my 
opinion highly important in preparation for re- 
search in forest influences. They carry prerequi- 
sites at California of one and one-half years of 
calculus and one year of analytic mechanics. 
For the completion of the foregoing list, supple- 
menting insofar as may be necessary the four- 
year forestry course, two years of graduate study 
will usually be required. These two years may 
include some time for languages, but usually not 
enough for the satisfactory completion of a re- 
search problem. Fortunately, some of the sub- 
ject matter unlike the laboratory techniques can 
be acquired, if necessary, by individual study. 
The necessity of any one man completing so 
broad a preparation may be questioned in view 
of the recent tendency in the forest experiment 
stations, Soil Conservation Service, and else- 
where to bring together groups of specialists 
from different fields to make a coordinated attack 
on these broad and complex problems. The plan 
has proved fruitful, but under it there must be 
coordinators who have a working knowledge of 
the whole field and its interrelations. Moreover, 
after talking with foresters and other specialists 
who are working on these problems, I find almost 
without exception, that each one would like to 
know more about the parts of the field other than 
his’own specialty. This feeling is amply justified 
by the impossibility of segregating the research 
problems of forest influences into compartments 
whose boundaries will coincide with the conven- 
tional subdivisions of knowledge which have 
evolved at the universities and elsewhere in re- 
sponse to other needs. By definition forest in- 
fluences necessarily involves both vegetation and 
one or more of the physical elements, and just 
as surely soil water, run-off, and transportation 
of soil cannot be kept ‘separate in problems of 
streamflow, floods, and erosion. Therefore, as 
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preparation for forest influences research, it 
would seem to be desirable to acquire a working 
knowledge of the whole field in a period of uni- 
versity residence which I have placed at six 
years. This period will not be very different 
whether it is a forester who supplements his 
undergraduate course with work in soil science 
and engineering, or a soils graduate who adds 
forestry and engineering, or an engineer who 
takes graduate work in forestry and soil science. 
Geologists, ecologists, plant physiologists, physi- 
cists, climatologists, and others can qualify for 
useful contributions by appropriate supplements 
to their special trainings. Obviously the number 
of students who will have the time and interest 
to complete such training is small. 

Graduate work at a university leads at once to 
the question of research problems and theses. 
Experience in research methods, analysis, and 
presentation under competent guidance has real 
educational value and particularly in the de- 
velopment of independent thinking. The chief 
difficulty, especially if the problem must be car- 
ried concurrently with a load of courses, is the 
lack of time. It is for this reason that the re- 
search problem and thesis as part of the require- 
ments for the master’s degree are coming to be 
looked upon with disfavor. The one year or even 
two years with many other demands upon the 
student’s time do not allow sufficient time to com- 
plete a satisfactory research on any but the most 
restricted problem. If a problem is undertaken, 
it is likely to be done along with other require- 
ments under pressure and with consequent loss of 
value to the student and to his contribution to ° 
knowledge. Moreover, a research problem inevi- 
tably involves considerable replication, compila- 
tion, and computation, routine matters which are 
quite out of proportion in time consumed to 
their educational value. Hence, a research prob- 
lem may easily take more time than its value to 
the student justifies. One solution of these diffi- 
culties is to provide sufficient time to make the 
problem and thesis satisfactory. A third year of 
graduate residence or its equivalent to be devoted 
largely to the research meets this requirement. A 
year for the research is the usual expectation 
in programs for the doctorate. 

A doctor’s degree in connection with prepara- 
tion for forest influences research has some in- 
terest at this point. Suitable problems for the 
research which will be acceptable to academic 
committees can be formulated without much 
trouble. Moreover, the possibilities in problems 
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are sufficiently varied that appropriate subjects 
can be found for any one of several departments 
in which a student might elect to work. Ordi- 
narily, a program for the doctorate must con- 
form to the requirements of a certain department 
or group, requirements which are not as wide- 
spread as the subject matter which has been out- 
lined as desirable preparation for forest influ- 
ences. It therefore becomes a matter of electing 
to concentrate in that part of the field, soil 
science or engineering or plant physiology or 
forestry, or wherever the greatest value can be 
obtained. In general, I believe the greatest value 
is to be found in some department other than the 
one of the undergraduate major. Such a choice 
may not be the most economical in time but it 
has decided advantages in broadening outlook, 
contacts, and training. 

As a source of research contributions to 
knowledge of the subject, a university has both 
advantages and disadvantages. Of the former, 
freedom from pressure for practical results may 
give character to research when fundamentals 
or theoretical aspects are investigated without 
regard to the applicability of the findings. Such 
subjects are often preferred as research prob- 
lems for the doctorate where the emphasis is 
primarily on depth and originality. Another ad- 
vantage is the availability of consultation with 
experienced scholars in a wide variety of related 
fields. Laboratory facilities and equipment are 
usually good. On the other hand, time and 
funds, and hence the scope of the research 
whether by students or faculty, are definitely 
limited. Exception should be made of the case 
where a faculty member obtains substantial re- 
sults over a period of years although his ac- 
complishment in any one year may be small. Most 
field studies are too broad and too complex to 
be desirable for research problems by students. 
Problems which can be brought into the labora- 
tory and subjected to experimental methods aim- 
ing to isolate one or more of the factors involved 
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are considered preferable although the increas- 
ing knowledge and effectiveness of the biometric 
tools is tending to modify this point of view. 
The research results from universities on prob- 
lems specifically formulated in forest influences 
may have to compensate by quality for a re- 
stricted quantity of output. However, there are 
other contributions from the universities fron. 
research in laboratories such as those of plant 
physiology, soil science, or hydraulics, which 
may prove to have high value directly or indi- 
rectly in the progress of forest influences re- 
search, 

The universities are highly departmentalized 
and research problems must be appropriate to 
the department in which the work is done. For 
example, a problem of the transportation of soil 
by flowing water would be less appropriate to a 
forestry department than to an engineering de- 
partment that already had a well-equipped hy- 
draulic laboratory. These partitions can often 
be surmounted; however, by cooperative research 
jointly by members of the two departments or 
by graduate students who can take their prob- 
lems from the field of forest influences and 
carry them out by applying to them the tech- 
niques which they acquire as graduate students 
in another department. 

Finally, something should be said as to the re- 
lation of forest influences research at a univer- 
sity to that of the federal forest experiment sta- 
tions or other organizations. Some of the pe- 
culiarities of university situations, which will 
tend to make their contributions distinct, have 
been pointed out. Both for these reasons and be- 
cause of the mutual desire for cooperation, I 
see no likelihood of conflict or serious overlap- 
ping. Moreover, conditions affecting results of 
research and its application are highly variable, 
so that many local replications are essential, and 
even if the conditions ever were identical, we 
are at a stage where repetition and confirmation 
or findings would in themselves be valuable. 


A METHOD FOR DETERMINING THE QUANTITY OF FOLIAGE 
PER ACRE OF WOODLAND 


Byes lseOids 
U.S. Bureau of Entomology and Plant Quarantine 


Accurate estimates of the leaf area per acre of forest stands are dificult to obtain, but they are 

none the less important in silvicultural, physiological, and ecological research. No entirely satis- 

factory method has yet been proposed for determining the total leaf area per acre. The method 

described in the following article has certain distinct advantages and should find broad use in 
forest research. 


sprayed in 1929 and again in 1930 with 
lead arsenate. The foliation in plot 1 was 
medium in density, while that in plot 2 was very 
dense.! The amount of spray which fell upon 
the ground was determined by using fifty 12 by 
12 inch sheets of thick blotting paper which were 


Te l-acre woodland plots (1 and 2) were 


(As2O;) in each sample taken from the leaves or 
ground papers. From these analyses the number 
of grams of lead arsenate per unit area of ground 
surface was found. By means of the following 
equations the ratio of leaf area to ground area 
was determined for each of the four spray ap- 
plications: 


(1) (grams lead arsenate per square foot on ground) X (43,560) = pounds lead arsenate on 
5 


ground per acre. 


(2) (pounds lead arsenate applied on 1 acre) — (pounds lead arsenate on ground) = pounds 


(3) (pounds lead arsenate on foliage) X (454.5) 


lead arsenate on foliage? 
= square inches of foliage per acre. 


(grams lead arsenate per square inch on leaves) 
(4) (square inches of foliage per acre) = acres of foliage per acre of ground. 


(6,272,640) 


clipped on corrugated pasteboards and distrib- 
uted at regular intervals upon the ground in each 
plot to catch the spray. Undergrowth was re- 
moved from directly above the ground papers. 
Samples of foliage were taken at regular inter- 
vals throughout the plots. Quantitative analyses 
were made in triplicate for arsenic pentoxide 


‘Foliage density as used here relates to the total area 
of foliage per acre for a particular plot as compared with 
the average foliage area per acre for stands of average 
stocking throughout the region as a whole. Area of foli- 
age signifies the total single-surface area of all leaves 
within a unit area of ground, as contrasted with the 
foresters’ term crown density signifying the ratio of 
ground area shaded by the crown canopy. It is entire- 
ly possible for stands of the same crown density to vary 
widely with respect to foliage area per acre. 


*The proportion of the spray that is deposited on the 
bole, limbs, and twigs is relatively small, as indicated 
by bark analysis, which showed a low deposit of arseni- 
cal per given area as compared to the arsenical deposit 
on the leaves and ground. The total area of bark exposed 
is small as compared with the area of leaves. A minor 
weakness in the method, however, lies in the difficulty 
of securing leaves for analysis in proportion to the fre- 
quency of their occurrence at the various canopy levels 
having varying degrees of exposure to spray. This can 
be largely overcome by spraying all parts of the crown 
until the leaves begin to drip, paying particular atten- 
tion to the upper crown. The method may be employed 
with any stable chemical that is easily analyzed and non- 
injurious to plant growth. 
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If it is desired to find the green weight or dry 
weight of foliage per acre in pounds, divide the 
total leaf area by the leaf area per pound of 
leaves. An acre of woodland supporting an area 
of June foliage of 5 times its ground area would 
possess approximately 6,900 pounds of 3.45 tons 
of green foliage per acre. If dry it would weigh 
2,340 pounds or 1.17 tons. The weight for leaves 
is about the same as for medium to heavy grass 
yields. It represents the quantity of organic mat- 
ter returned to the soil by the leaves. 

By this process of measurement, it was found 
that in plot 1 there were 4.97 and 4.50 acres of 
foliage and in plot 2, 8.41 and 7.65 acres, re- 
spectively, in the two successive years, (Table 3). 
It is thought that lack of rainfall accounted for 
slightly less foliage in both plots during the sec- 
ond year. The average for the two years in plot 
1 was 4.73 acres and in plot 2, 8.03 acres, making 
an average of 6.38+.6 for the two plots. 

By dividing the total number of trees by the 
total leaf area, averages of 103,012 square inches 
of foliage per tree were found in plot 1 and 147,- 
591 square inches per tree in plot 2. Oak types 
of average stocking in the white pine region of 
New England apparently support an average of 
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TaslLe 1.—Species, DiAMETER AT BreAsT HEIGHT, AND 
NUMBER OF TREES IN SpRAYED Pots, Saucus, Mass. 
Two 1-AcrE WoopLanp Piots Sprayep To Finp AREA 


OF FOLIAGE 
Plot 1 Plot 2 
Number Average Number Average 
of of 
Species’ trees d.b.h. trees  d.b.h. 
Inches Inches 
Red Oak aoe oe ee 2; 6.8 68 515) 
Wihitetoak ===! 32 5.8 83 4.5 
Blackwoak == = 128 5.0 5 6.4 
Northern white pine 32 Deo 89 4.1 
Eastern hemlock 4 4.3 — = 
Red maple _.__. 9 4.0 x 3.0 
(Gieiy Torn 2. 8 Dal 53 2.6 
Paper birchi 3 2.0 0 oa 
Shagbark hickory ] 3.0 38 4.4 
Wihitesashe.-see0s = ee a 1 1S 
iota ey eres se eee 289 5.44 340 4.29 


‘Sudworth, G. B. Check list of the forest trees of the 
United States, their names and ranges. U. S. Dept. 
Agric. Misc. Cir. 92, 1927. 


between 3 and 6 acres of foliage per acre of 
ground. With a certain amount of experience it 
is believed that the area of foliage in this type of 
woodland probably can be estimated fairly accu- 
rately. Since 1930 this method has been repeated 
a number of times in sprayed plots and has been 
found to give fairly consistent results for similar 
types of growth. 

Table 1 shows the number of trees of more 
than 2 inches diameter, the species, and the aver- 
age diameter at breast height for each of the 
plots. The individual tree height ranged from 
35 to 60 feet and the spacing varied somewhat in 
different parts of the plots. After being sprayed 
with a known concentration of lead arsenate, leaf 
samples of 750 to 975 square inches each were 
taken from each of 12 trees in each plot before 
rain had fallen. Ninety leaves were taken from 
each tree, 30 each from the top, middle, and bot- 
tom of the crown. The leaves in each sample 
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were measured with a planimeter before the anal- 
yses for arsenate were made. The results of the 
analyses are shown in Tables 2 and 3. It will 
be seen that from 60 to 84 percent of the spray 
was caught by the foliage (Table 2). 


TaBLe 2.—QuantiTty oF MATERIAL APPLIED, AND THE 

PreRcENTAGES DEposITED ON THE GROUND AND FOLIACE. 

Two 1-AcreE Wooptanp Piots Sprayep To Finn AREA 
oF Fottacr, Saucus, Mass. 


Percentage of lead 


Plots Spray solution applied arsenate on’ 
Gal- Pounds lead ar- 
lons senate peracre Ground Foliage 
Plot 1—1929 396 15.84 35.443.2 64.63.2 
Plot 1—1930 603 24.12 40.0+1.8 60.01.8 
Plot 2—1929 450 18.00 21.1£2.4 78.9+2.4 
Plot 2—1930 608 24.32 15.8+£2.6 84.2+2.6 


‘The errors of the means are probable errors. 


CONCLUSIONS 


A method for determining the area and weight 
of foliage per acre of woodland has been devised. 
Oak types of average stocking in New England 
apparently support between 3 and 6 acres of 
foliage per acre. 

Information obtained by the use of this meth- 
od may assist in a study of the relationship be- 
tween the area and weight of leaves and the 
growth of trees of given species, age, diameter, 
height, and density; the effect of soil, moisture, 
light intensity, and climate on leaf growth and 
development; the quantity of organic matter re- 
turned yearly to the soil by fallen leaves; and 
the quantity of food available for given insect 
populations in woodland canopies of various den- 
sities. There are many problems in plant and 
insect physiology and ecology and in applied en- 
tomology that can be more satisfactorily investi- 
gated if the quantity of foliage per unit of area is 
known. 


TasLe 3.—QuantTity oF ARSENICAL FounpD ON GROUND AND FOLIAGE AND THE AREA OF Fortace Per Acre. (Two 
Onr-AcrE WoopLanp Piots Sprayep To Finp AREA OF FOoLtAcE)* 


Quantity of arsenical on 
ground 


Quantity of arsenical on 


foliage 


Lead arsenate Pounds lead ar- 


Lead arsenate Pounds lead ar- 


per square senate per per square senate per Acres of foliage per 
Plots inch acre inch acre acre 
Micrograms Micrograms Average 
Plot 1—1929 405.6436 5.60+0.5 149.05+10 10.23£0.5 4.97£0.4 
4.73£0.23 
Plot 1—1930 702.46+32 9.69+0.4 227.0011 14.45+0.4 4.50£0.23 
= ale 800.4 122.39+10 14.20+0.4 8.41£0.8 
Plot 2—1929 274.8030 3.8 aerate 
Plot 2—1930 278.8644 3.85+0.6 189.009 20.47+0.6 7.65+0.9 


'The volume of liquid spray deposited per given area of ground or foliage can be calculated from the above 


data. 


RECENT DEVELOPMENTS IN THE CONSTRUCTION OF TANK 
TRUCK FIRE APPARATUS 


By JOSEPH Ja DAVIS 
Los Angeles County Department of Forester and Fire Warden 


The Department of Forester and Fire Warden of Los Angeles County, Calif., has a fire control prob- 


lem which is unique among forest protection agencies in America. 


The nonurban and nonagricul- 


tural lands of the county support a vegetative growth—largely chaparral—which is of low value for 
wood production, of extremely high value for watershed protection, of unusually great inflammabil- 
ity during dry, windy weather, and which usually completely surrounds structural property repre- 
senting considerable capital investment and taxable values. Consequently the fire fighting personnel 
must be constantly prepared to safeguard structures as well as so-called forest growth from fire. One 
of the first-line defense units of the county’s protection forces is the tank truck fire apparatus. The 
author describes some of the latest equipment developed by the county for forest and structural fire 


fighting. 


For the dual purpose for which it is used, this equipment is perhaps the most modern 


and efficient in existence. 


partment of Forestry and Fire Warden 

has pioneered since 1928 in the develop- 
ment of tank truck fire apparatus, and the as- 
sembled equipment was possibly the equal of 
any developed by other forestry agencies, it was 
always realized that thoroughly satisfactory de- 
sign and construction could only be developed by 
the manufacturers of standard fire apparatus. Be- 
cause of this belief the department attempted to 
interest manufacturers in the production of this 
type of equipment, but due to the apparently 
limited field demand and the divergence of ideas 
held by foresters regarding design, manufac- 


Noor the Los Angeles County De- 


meet the specifications of the department. It 
subsequently was low bidder and manufactured 
six pieces of apparatus, five for mountain divi- 
sions (600-gallon capacity) and one for a fire 
protection district (600-gallon capacity). This 
equipment was received in June and July 1938 
and placed in commission after testing. It is 
believed the results of the tests are of interest 
to foresters; Tables 1, 2, and 3 show the average 
results of the six pieces in the following Stand- 
ard Underwriters Acceptance Test for 500 g.p.m. 
rating, Contract Requirements, and the Under- 
writers Test for rural fire truck with booster 
pump, respectively. 


Boarp oF Fire UNDERWRITERS OF THE PACIFIC 


REPORT OF PUMPING ENGINE TESTS 


Purchaser: Los Angeles County, Calif. 


Type: Combination pumper, and booster, tank truck. 


Make: Seagrave model 66 E. 


Date: July 1938. 

Tested at: Los Angeles County 
test pit. 

Tested by: John H. Colton, 
engineer. 


TEST REQUIREMENTS 


Standard Underwriters Acceptance Test for 500 g.p.m. rating—(See Table 1) 
Contract Requirements as follows: 600 g.p.m. at 120 lbs.-Test 1 
450 g.p.m. at 200 lbs.-Test 2 


325 g.p.m. at 250 lbs.-Test 3 


(See Table 2) 


300 g.p.m. at 300 lbs.-Test 4 
Maximum discharge at 120 lbs.-Test 5 | 


Underwriters Test for rural fire truck with booster pump—(See Table 3) 


turers for years declined to enter into this field. 
However, the Seagrave Corporation of Colum- 
bus, Ohio, finally became interested and _ its 
chief engineer visited Los Angeles County and, 
with the author, made a thorough investigation 
of existing apparatus and the requirements of 
the department. As an outcome of this visit 
the company agreed to construct apparatus to 


Specifications for truck chassis and body are 
given in Tables 4 and 5 respectively. Specifi- 
cations did not include auxiliary transmission for 
it was calculated that the gear ratio specified 
would allow the apparatus to negotiate any ad- 
verse grades. The results indicated by the road 
test in Table 3 prove the validity of this con- 
tention, and subsequent performance under ac- 
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TaBLe 1.—Sranparp UNDERWRITERS ACCEPTANCE TEST 
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e 120 Ibs. . 200 Ibs. 250 lbs. 
; _ Pump stages ump stages Pum 
Summarized data in parallel in series in series in series in ces ee 
Durations minutes oes So) ee — 120 120 30 30 7 
eee PAST Meee ee eee ee 2,311 1,867 2,076 2,075 Lo 2 me 
ump, ©r.p.m. -_. ee 3,695 2,987 3,324 3,310 3,628 3,640 
INozzlegdiameterssning seer ole 1% 1% 1 1% ‘ 
Ritotareadine- bss qaitineee = ee 81.5 85.0 75.4 51 0 34 2 ; We 
Dischaceen es is ek 505.2 516.0 256.4 268.0 173.0 cee 
Pump pressure, Ibs. sq. in. 121.2 125.5 202.4 205.0 250.6 
Vacuum. lbeheq: ine = 6.2 5.9 4.2 4.9 3.9 seo 
Diff. velocity head, lbs. sq. in... 6.2 6.4 1.6 1.9 0.7 09 
TormMinead Wbetspciis ee 133.6 137.8 208.2 211.8 255.2 13 
Total heady ft. 308.5 318.0 480.4 489.0 588.8 603.0 
OLSCPOW ON ese ee ta ee ee 2 } j 
Le ieee ea 41.3 30.7 32.0 26.1 32.0 
Quick lift test, sec. ll 
aoe wae teste sere O.K. 
uction i t ae a Uy ee cs See 9’ ” , ” , ” / ” J ” fog 
Suction) hose) diameters ins, 2 = i "a : re a i ‘ i _ ‘4 
Suction hose lengths _.__. 2 2 2 2 2 u 
Vacuum, in. hg. NS ee LACS) 12.0 8.7 10.0 7.9 9.0 
WayrOU tO tehOSC tes eee ee ee ee eee A A C B G B 
*A = 1—50-foot gated 24-inch line into deluge with 13-inch tip. 
B = 1—50-foot gated 2%-inch line into deluge with 144-tip. 
C = 1—50-foot gated 2%-inch line into deluge with l-inch tip. 
Taste 2.—Contract REQUIREMENTS TEST 
Summarized data Test 1 Test 2 Test 3 Test 4 Test 5 
Pe itcger pice er ee ee 2,383 2,208 2,326 2,513 2312 
caer ps ge TU) ee ee ee ee 3,812 3,533 3,721 4,020 3,700 
INGzzlemeieua eters 11s eee eee ere tere 1% 138 138 1% 1% 
Rito reading) bs-nscis ith. ee ee ee 116.8 70.3 39.0 32.6 99.5 
Discharge se°p nla ee 604 469 349 320 665° 
Driny (deeds Inch gphit ee 127.5 202.3 255.7 308.0 119.0 
VA CLIttTigted COS MEST IN ee ee ee 7.3 Det 4.9 4.6 7.8 
Ditevelocitvabead sibs. sq: tm ee 1.0 5.4 2.9 2.4 1153} 
hotalmlicade I berisq.ya lg 135.8 213.4 263.5 315.0 128.1 
POLAR Gace ht meme eee eee ees ee ee ey 492 607 722 295 
NU AT CTRTOUSC DOW Clee eee eee a ee 47.0 58.0 53.4 58.0 50.0 
SGMO IN, ea ok ee SO oe eS ee 9% 92 9% 9% 9% 
Suchionsnosewdianieleny iis ee ee 4 4 4 4 4 
Siichonmiosemlenethisuess we eo. We Sd ee 2 2 2 2 2 
Waccnim ini hone ee 14.7 11.6 10.0 9.3 16.0 
aye OU GRO LR NOSe area ee re ee ee A B B B 


1A — 2-50-foot lines 2%-inch hose into deluge with 1%%-inch tip. 
B = 1—50-foot gated 2%-inch line into deluge with 11-inch tip. 
C = 2-—50-foot lines 24-inch hose into deluge with 114-inch tip. 
*Discharge limited by size of suction hose. 
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Fig. 1—Seagrave 600-gallon capacity tank truck as developed by Los Angeles County Department of 
Forester and Fire Warden. 


Fig. 2.—Seagrave 2,500-gallon capacity tank truck as developed by Los 
of Forester and Fire Warden. 


Angeles County Department 
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tual fire conditions has been most satisfactory. 
The elimination of auxiliary transmission re- 
duces both the cost and, what is more important, 
a great deal of extra weight. While the de- 
partment would have preferred a motor with a 
brake horse power at peak of 240, finances 
would not permit it. However the 185 h.p. motor 
has performed most efficiently and has fully met 
all requirements to which the apparatus has 
been subjected. 

The equipment specifications given in a pre- 
vious article’ in this Journal are practically 
identical with those of the equipment carried 
on the new apparatus. The principal changes 
have been the substitution of l-inch single jacket 
rubber lined hose for chemical type hose on the 
reels, the inclusion of national standard thread 
adapters because of a state law requiring that 
all connections of 214-inch diameter or larger 
should be of this type, and the change from a 
12-foot roof ladder to a 24-foot truss exten- 
sion ladder. The change to the 1-inch single 
jacket rubber lined hose in place of chemical 
type on the reels was made, primarily, because 
with limited man power it can be used more 
efficiently, and it is cheaper. 


A great step forward has been made in the 
construction of the new fire tank truck apparatus, 
and the department believes it to be the finest 
yet designed. But there are still certain changes 
to be considered if the full measure of adapta- 
bility is to be achieved. Most notable would 
be the lessening of the present undesirable ex- 
cessive wheel base by the incorporation of the 
cab-over design. 

The author has prepared this and his previous 
article to interest forest protection agencies in 
(1) the standardizing of several types of appa- 
ratus for mountain use, (2) the discontinuance 
of construction of this equipment on chassis de- 
signed for freight use, and (3) a concerted ap- 
peal to manufacturers of standard fire appara- 
tus to design and construct equipment to meet 
forest needs. Now that one manufacturer has 
begun to produce this type of equipment others 
will, no doubt, follow if sufficient interest can 
be engendered within the ranks of the protection 


1Davis, J. J. Tank truck fire apparatus. Jour. Forestry 
33:672-681. 1935. 


agencies themselves. Should these agencies be- 
come sufficiently interested to assure the manu- 
facturers a market the latter will be only to glad 
to change present standard designs, including 
such innovations as the cab-over type of chassis. 
It seems necessary, therefore, that the agencies 
adopt rigorous specifications, and vigorously de- 
mand the same high type of fire equipment de- 
manded by municipal fire departments. 

The need for tank truck fire apparatus is in- 
creasing because (1) of the proven value of 
water in extinguishing any class of vegetative 
growth fire, particularly when applied with fog 
nozzles, which increases efficiency 25 to 1, (2) 
in a great many sections of the country more 
and more demand is being made upon forest 
protection agencies to give increased structural 
protection because of building development in 
mountain and forested areas, and (3) municipal 
fire departments and fire protection districts 
are decidedly interested in this type of equip- 
ment for service in outlying sections of cities or 
small towns, where hydrant service is below 
normal and additional installations are not jus- 
tified because of initial cost and standby charges. 
In southern California, many cities and fire 
protection districts are being equipped with this 
type of apparatus. This department has in sev- 
eral instances acquired tank truck fire apparatus 
for use in county fire protection districts, and 
in February 1939 put into service a special com- 
bination pumping engine, with 2,500-gallon water 
tank, ladder truck, hose, and squad car designed 
by the department and constructed by the Sea- 
grave Corporation. This apparatus is serving 
a large section which comprises residential, oil 
field, and agricultural areas. A brief resumé of 
the specifications for this apparatus is given in 
Table 6 to indicate its possibilities and scope. 

The desirability and worth of tank truck fire 
apparatus have been proved. The pioneering 
period is over and essential ideas can be coordi- 
nated in specifications for standard equipment. 
Only one question remains to be answered: Will 
forest protection agencies admit the indisputable 
efficacy of standardization and economy of mass 
production and unite for the common good of 
all, to the end that the manufacturers will de- 
sign and produce a satisfactory range of sizes or 
types to meet all demands, while at the same 
time affording competitive price attractiveness? 
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Taste 3.—Unperwriters Test For Rurat Fire Truck 
Witn Booster Pump 


Test 1—Pumping from tank while moving. Lay-out 
1 


Pump 
Time Road sneed pressure Discharge 
Min. m.p.h. lbs. per sq. in. g.p.m. 
1 120 315 
15 6 120 29.0 
140 39.0 
Test 2—Pumping from tank while stationary. Lay- 
out B? 
Pump , 
Time pressure Discharge Engine 
Min. ibs. per sq. in. g.p.m. r.p.m. 
120 53 935 
15 125 55 972 
125 72 1,350 


‘A — 2—50-foot lines of l-inch hose with %-inch tip. 
2B = 1—50-foot line of 1%-inch hose with 14-inch tip. 
Test 3—Road test. Apparatus with maximum load and 


crew. 

At 3,100 r.p.m. apparatus developed 50 miles per hour 
which would indicate approximately 60 miles per hour 
at 3,500 r.p.m. peak. 

From a standing start on level, apparatus developed 33 
miles per hour in 500 feet, operator having progressed 
to fourth gear. 

Coming to a standstill on approximately a 26 percent 
grade and while in first gear, apparatus when again placed 
in motion negotiated a 32.2 percent grade at 2,000 
r.p.m., thus indicating satisfactory reserve power. 


SPECIFICATIONS FOR 600-GALLON 


TANK TRUCK 


TABLE 4.—CHASSIS 


MOTOR 
Cylinders, 12 V-type. 
Bore, 3%4 in. 
Stroke, 4 in. 
Brake h.p. at 3,500 r.p.m. peak, 185. 
Crankshaft, 7 main bearings. 
Ignition, dual battery and magneto; two spark 
plugs on each cylinder. 
WHEEL BASE 
180 in. 
WEIGHT IN POUNDS 
Ladened, 20,685. 
Unladened, 13,700. 
TRANSMISSION 
Clutch, single dry plate type. 
Gear ratios, Reverse 8.12—1. 
First  8.08—1. 
Second 4.67—1. 


hindee2.62——1r 
Fourth 1.38—1. 
Fifth 1.00—1. 


ROAD REQUIREMENTS 
Maximum road speed, direct drive 45 m.p.h., with 
motor turning at peak of h.p. curve. Fully 
loaded vehicle to negotiate a 30 percent grade 
with a rolling resistance of 80 pounds per ton. 
AXLE 
Front, Timken made of alloy steel, drop forged, 
solid I-beam section. 
Rear, Timken worm 65725-BY. 
FRAME 
To be pressed steel channel with safety factor of 


not less than 10 percent, based on yield point 
of steel used. 
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WHEELS 
Budd disc wheels, interchangeable on all hubs. 
TIRES : 
To be of 9.75 x 20 Firestone balloon type, with 
tractor tread on rear, and ground grip in front. 


Front, single. 
Rear, dual. 


TABLE 5.—Bopy SPECIFICATIONS FOR 600-GALLON TANK 
TRUCK 


BODY 
Welded steel construction. 


TANK 
600-gallon capacity of 10 gauge “Yoloy”; all 
seams welded; two baffle plates with removable 
sections to permit access between compart- 
ments. 
18-inch manhole in center of tank; cap fitted 
with suitable air vent. 
Glass water gauge incorporated in tank and lo- 
cated directly visible to operator. 
Strain on pipes eliminated by flexible connec- 
tions. 
Outlet at each end of tank to permit positive 
discharge of water regardless of road gradient. 
Water in tank controlled by interposing a straight 
plug, double floating seat valve with 214-inch 
suction inlet from tank to pump. 
WATER PRESSURE GAUGES 
One mounted on either side of driver’s seat. 


PUMPS 

Master 
Centrifugal, two stage, parallel series type, 600 
g.p.m. capacity. 

Primer 
Vacuum type, capable of creating 24 inches 
of vacuum in pump and two sections of 4-inch 
suction hose, capped, in not to exceed 30 sec- 
onds with not more than 1,000 r.p.m. on motor. 

Piping 
One 2¥2-inch discharge gate on each side of 
apparatus, each equipped with one 24-inch 
female to two 114-inch male Siamese connection, 
provided with chromium plated caps and keeper 
chains. Discharge gates are straight plug with ~ 
double floating seat, equipped with bleeder 
valve. 
One 4-inch suction inlet on each side of ap- 
paratus. 

Auxiliary 
Rotary gear type of 50 g.p.m. capacity. This 
pump, driven from power take-off, actuates 
both hose reels and two 14-inch discharge 
connections, and permits pumping while ap- 
paratus is moving. 

Piping 
One 1%-inch discharge connection located on 
each side of apparatus. Piping so arranged as 
to discharge water from both main and auxiliary 
pumps into two hose reel lines. 

LIGHTING EQUIPMENT 

Two 10-inch headlights with dimmers. 

Two combination tail and stop lights. 

Clearance lights to comply with State Vehicle 
Code. 

Two 6-inch ruby side lights. 

Two 5-inch auto reel rear loading lights with 
flood lenses. 

One 10-inch searchlight. 

Gauge lights as required. 

All lights chromium plated. 
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RADIATOR COOLING SYSTEM 
So designed that water at top of the radiator 
will not rise above 210° F. when operating 
under maximum load and speed regardless of 
atmospheric temperature. Auxiliary cooler 
provided for use while pumping, water being 
circulated by fire pump. 


BUMPER 
Heavy spring type on front end. 


FENDERS AND RUNNING BOARDS 


Crown fenders, front and rear, connected by run- 
ning boards. Also running board around rear 
of body. All running boards and standing plates 
on top of rear fenders covered with Diamond- 
ette safety tread. 


SEAT 
Open type, 54 inches wide, covered with genuine 
machine buff leather, hand grips on either side 
thereof, and hinged at front for pump inspec- 
tion. 


WINDSHIELD 


Folding top type, equipped with two electric 
wipers. 


EQUIPMENT 


Tachometer, extra wheel, tools. 


PAINTING AND LETTERING 


Two tone vitrolite green enamel. 


HOSE REEL 
Two 300-foot capacity of l-inch S. J. cotton, 
rubber lined hose. Metal construction with 
stop locking device. 


HOSE COMPARTMENTS 

14%-inch hose 
Two compartments, one located either side of 
water tank; capacity 500 feet of D. J. rubber 
lined hose. Wooden slatted floors. Chromium 
plated rollers mounted on rear end. 

l-inch hose 
Closed dust and water-tight compartment for- 
ward of rear running board; capacity 400 feet 
of l-inch S. J. rubber lined hose. 


GASOLINE TANK 


50-gallon capacity, of rust resisting material. 


RAILINGS 
Chromium plated railing around top of body and 
at rear. 


TOOL AND EQUIPMENT COMPARTMENTS 
All available spaces converted into closed com- 
partments. 


LADDER 
One 24-foot truss extension mounted on _ over- 
head rollers. 


Gold lettering. 


TABLE 6.—SPECIFICATIONS FOR 2,500-GALLON TANK 
Truck Fire APPARATUS 


MOTOR 
Seagrave V-12, 240 brake horsepower. 44-inch bore. 
4%4-inch stroke. N.A.C.C. rating 97.2. Piston dis- 
placement 906.5 cu. in. 
PUMP 
Seagrave, four-stage, parallel series centrifugal. 
Capacities: 
900 gals. per min. at 120 lbs. pump pressure. 
650 gals. per min. at 200 lbs. pump pressure. 
550 gals. per min. at 250 lbs. pump pressure. 
475 gals. per min. at 300 lbs. pump pressure. 
325 gals. per min. at 400 lbs. pump pressure. 


WATER TANK 
Capacity: 2,500 gallons. (Ten compartments of 250 gals. 
each). Made of 10-gauge “Yoloy” steel. 


WHEEL BASE 
227 inches. Overall length, 36344 inches. Overall width, 
100 inches. Overall height, 109 inches. 


WEIGHT 

28,000 pounds (unloaded) ; 52,000 pounds (loaded and 
equipped). 

BRAKES 


Westinghouse Bendix air brakes. 


HOSE CAPACITY 
1,000 feet of 24-inch double jacket fire hose. 
1,400 feet of 144-inch double jacket fire hose. 
200 feet of l-inch single jacket fire hose. 


LADDER EQUIPMENT 
1—55-foot 3-section Bangor aluminum heavy duty 
ladder. 
1—20-foot roof ladder. 
1—10-foot folding ladder. 


FOG EQUIPMENT 
Complete be Type” Fognozl equipment consist- 
ing of: 
2—30-foot applicators. 
3—4-A dual Fognozls. 
1—U. S. Navy type Fognozl applicator. 
Connected to four 300-foot lines of 144-inch hose. 
1—2-A Fognozl. 
1—6-ft. Fognozl applicator connected to two 1-inch 
lines. 
All six lines connected to rear manifold for quick 
application. 
SUCTION EQUIPMENT 
One 16-foot length of 44-inch combination draft- 
ing and hydrant suction hose. 
Two 16-foot length of 3-inch combination draft- 
ing and hydrant suction hose. 
One 16-foot length of 244-inch combination draft- 
ing and hydrant suction hose. 
LIGHTING EQUIPMENT 
One 1,250-watt “Homelite” generator. 
Two 500-watt floodlites. 
One 200-watt floodlite. 
FIRST AID EQUIPMENT 
One “M.S.A.” combination hose mask; two-man 
outfit. Blower and 200 feet of oil-proof hose. 
(Complete first-aid equipment). 
Usual amount of miscellaneous and salvage equip- 
ment. 


DETERMINING THE TIME BRANCHES ON LIVING TREES 
HAVE BEEN DEAD 


By STUART R. ANDREWS anv LAKE S. GILL" 


Two methods are commonly used to determine the number of years a branch on a living tree has 
been dead. One method involves the determination of the difference between the number of rings 
in the trunk and the number at the base of the branch. The second method involves the determina- 
tion of the number of rings of callus which develop on the trunk after the death of the branch. 
The former method has been found to be quite inaccurate, the latter quite accurate and therefore 
to be recommended where a high degree of accuracy 1s essential. 


HE inaccuracies of age counts resulting 
| from the discontinuance of annual ring 
formation by trees have been recognized 
by many investigators. According to Flury,” it 
is a well-known fact that the ages of trees and 
stands based on annual-ring counts are frequently 
quite erroneous. Hartig (4, p. 272) stated that 
the cambium can remain alive for a decade, or 
even several decades, without making visible in- 
crement. Most of the early work attempted to 
explain the physiological causes of the phenom- 
enon, and one of the most comprehensive sum- 
maries of existing information on this aspect of 
the subject is given by Grossenbacher (3). Rub- 
ner’s (6) work, however, is perhaps a more valu- 
able contribution to the study of abnormal 
growth in forest trees and their branches. 

Rubner (6, pp. 247-249) found a spruce 95 
centimeters high, estimated to be about 95 years 
old, which had only 44 annual rings at the root 
collar and thus lacked about 51 annual rings. 
He (6, pp. 249-251) also reported the observa- 
tions of Bertog and R. Hartig, who found that 
rings were absent in other suppressed trees, and 
cited Hartig’s work which showed that increment 
decreased or disappeared following defoliation 
by pruning, insect attacks, and smelter-smoke 
injury. Sreinerts,? in his study of nun moth de- 
foliation, arrived at similar conclusions. Rubner 
(6, pp. 253-254) discussed the work of Midden- 
dorf, Kraus, and Kiehlman, who found greatly 


“Civilian Conservation Corps and Division of Forest 
Pathology, Bureau of Plant Industry, U. S. Department 
of Agriculture, maintained at Albuquerque, N. Mex., in 
cooperation with U. S. Forest Service. 

*Flury, P. Uber Alterbestimmung mittels Jahresring- 
zahlung (On determining age by counting the annual 
rings). Allg. Forst. u. Jagdz., 100:352-355. 1924 (U. S. 
Forest Service, Div. of Silvics Transl. Mss.) . 

*Sreinerts, P. Mukenes Bojajumu Ietekme Uz Egles 
Pieaugumu (Influence of the nun moth on the incre- 
ment of the spruce). From: Offprint of the Reports of 
the Latvian Forest Research Station. pp. 56-63. Riga 
ae 1935 (U.S. Forest Service, Div. of Silvics Transl. 

Soap 


reduced growth in northern climates and called 
attention to the work of Rosenthal who con- 
sidered the partial or complete absence of an- 
nual rings to be general in alpine woody growth. 
In addition, Rubner (6, p. 258) stated that dim- 
inution in root activity because of a very dry 
humus layer may be one cause for the very nar- 
row rings often found in the trunks of young 
spruce on good sites. Hartig* felt that decreased 
root activity caused by smelter smoke must be 
considered, since defoliation is not always severe 
enough to explain the increment losses. 

Rubner (6, pp. 251-252) believed that poor, 
and occasionally absent, increment at branch 
bases may be the result of scanty foliation. He 
(7) described a pendent, secondary twig system 
of spruce which was 16 years old according to 
a count of the internodes but which had only 
12 annual rings at its base; thus 4 rings were 
missing. He considered such a condition to be 
the rule rather than the exception in pendent sec- 
ondary branches, but a rarity in primary 
branches. Of the more recent investigators, Gel- 
insky (1, p. 292), working with beech, found that 
a primary branch does not die if annual ring for- 
mation ceases at its base. Living branches which 
he studied had up to 5 less annual rings than 
were present in the stem node of their origin. 
He concluded, therefore, that the difference be- 
tween the number of rings in the stem and the 
number at the branch base did not show the 
number of years the branch had been dead. 
Kienitz,” reporting his own work, together with 
similar studies by Nordlinger, T. Hartig, and R. 


“Hartig, R. Uber den Einfluss des Hiitten- und Stein- 
kohlenrauches auf den Zuwach der Nadelholzbaume (In- 
fluence of smelter and coal smoke on the growth of 
conifers). Forstl. Naturw. Zeitschr. 6:49-60. 1897 (U.S. 
Forest Service, Div. of Silvics Transl. No. 275). 

*Kienitz, M. Uber die Bedeutung der Naturwissen- 
schaftlichen Grundlagen der Durchforstungslehre (The 
significance of the natural science basis of pruning). 
Zeitschr. f. Forst- u. Jagdw. 63:241-272. 1931 (U. S. 
Forest Service, Div. of Silvics Transl. No. 251). 
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Hartig, stated that the effect of poor foliation of 
suppressed branches on the increment at their 
bases may be compared to the decrease in lower 
trunk growth following green pruning. 

R. Hartig (4, p. 272) believed that severely 
suppressed trees should not be used for making 
age determinations of the stand. When he® was 
obliged to determine the increment at b.h. of 
smelter smoke-damaged trees, he did not attempt 
actual ring counts at that height. Instead, he 
selected characteristically wide or narrow rings, 
which he could identify in the upper portions of 
the tree where all rings were presumably present, 
and there determined the number of years sepa- 
rating them from each other and from the cam- 
bium. In this way, he was able to determine. the 
exact age for a sufficient distal portion of a radius 
at b.h. to calculate the average annual increment 
for the period with which he was concerned, re- 
gardless of the number of years not indicated by 
annual rings. Hartig’s technique was used by 
Glock (2, p. 51) to establish ring sequences in 
his dendrochronological studies. The method is 
not applicable to branches because they rarely 
form characteristic rings in their distal parts 
which can be identified at their bases. 

There are two obvious methods which can be 
used to determine the number of years a branch 
on a living tree has been dead. One, which will 
be called the subtraction method, is based on the 
assumption (adventitious buds being excluded) 
that a branch forms the same number of rings 
as the bole at the corresponding internode. In 
that case, the difference between the number of 
rings in the trunk and the number at the base 
of the branch is the number of years the branch 
has been dead. The other, the possibilities of 
which have been suggested by Koehler (5), re- 
quires short billets of the trunk, which are sawed 
in such a way that a radial longitudinal section 
of each knot is revealed. This second method is 
based on the assumption that the number of rings 
of callus that develop on the trunk after the death 
of the branch equals the number of years the 
branch has been dead. Figure 1 shows a branch 
prepared for making the determination by both 
methods. The age of the bole in this case was 
35 years, and the number of rings visible on the 
cross section of the base of the branch shown at 
A is 13. By the first method then, the number of 
years dead would be 22. In B, the branch, with 


®See footnote 4. 


some of the bole attached, has been sawed along 
its central axis, revealing the first bole ring which 
failed to follow out the branch. This is con- 
sidered the beginning of the callus and is marked 
be. There are 13 rings of callus, indicating that 
the branch had been dead only 13 years. Which 
of the two determinations, 22 or 13, is correct 
or at least more nearly correct? 

In the course of pathological investigations on 
ponderosa pine in the Black Hills of South 
Dakota, it was desirable to determine as accu- 
rately as possible the number of years that nor- 
mal primary branches on living trees had been 
dead. Accordingly, a comparison of the accu- 
racy obtainable by each of the above-mentioned 
methods was made. The results of this test have 
revealed a number of points which might be of 
interest to pathologists, foresters, and others who 
might be confronted with similar problems. 

In the first test, over 750 living branches, all 
bearing green foliage, were studied. These were 
collected from 55 trees ranging in age from 40 
to 100 years. On 24 trees, all living branches 
over 0.5 inches in diameter, inside bark, were 
collected and studied. On the remaining 31 
trees, only those branches below the highest dead 
branch were taken to the same minimum diam- 
eter limit. The basal diameters, inside bark, of 
the entire sample were distributed as follows: 
84 percent between 0.6 and 1.0 inches, 13 percent 
between 1.1 and 1.5 inches, and 3 percent be- 
tween 1.6 and 3.1 inches. The branches were 
taken to the laboratory and given a high polish, 
which appreciably increased the definition of the 
rings. The rings were then counted with the aid 
of a binocular microscope capable of several 
magnifications up to 30 diameters. 

If the number of years dead can be correctly 
determined by the subtraction method, in living 
branches the number of rings at the base of the 
branch and the number in the corresponding bole 
internode should be the same. Actually it was 
found that in a great many cases the number in 
the bole was larger. The difference, then, repre- 
sents years not accounted for by rings in the 
branch base. This will be spoken of hereafter as 
“discrepancy”. The bole age for each branch was 
determined in the field. Both ring and node 
counts were used in making these determinations, 
and it is believed that few, if any, of the discrep- 
ancies discussed below can be attributed to errors 
in them. 

The frequency and magnitude of discrepancies 
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were found to be correlated with the relative 
position of branches in the crown, both quantities 
tending to decrease as the height above the low- 
est living branch of a tree increased. This sub- 
stantiates the observations of the earlier inves- 
tigators who agreed that discrepancies are most 
likely to occur after branches have passed their 
physiological prime and have entered into the pe- 
riod of suppression which ordinarily precedes 
death. Since the majority of the dead branches 
to be considered had died naturally, following 
the usual period of supression, it was believed 
that an analysis of the discrepancies occurring in 
living branches in the lower crown would most 
likely approximate conditions to be expected in 
the dead ones. Figure 2 shows the cumulative 
distribution of discrepancies found in all (100) 
living branches which occurred in the lowest one 
foot of crown on the 55 trees. It is impossible to 
estimate the degree to which this curve fits condi- 
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Fig. 1—Dead branch on a 35-year-old node: A, cross 

section of the base of the branch showing a maximum of 

13 annual rings; B, horizontal radial section through 

branch and part of the bole in the same plane showing 
13 years of callus; bc, beginning of callus. 
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tions extant in dead branches. On the one hand, 
the discrepancies may be too low, since all the 
branches studied would probably have lived one 
or more years longer without producing annual 
rings; on the other hand, they may be too high 
because the sample may include only the most 
tenacious branches from the trees studied. Since 
this distribution provides some measure of error, 
it can be said, at least for purposes of immediate 
discussion, that when the subtraction method is 
applied to dead branches, only 2 percent of the 
determinations would be correct, whereas 10 per- 
cent would be from 16 to 34 years too high. 

In a second test, all dead branches were col- 
lected from 23 trees, and the number of years 
dead was determined by the subtraction method, 
the technique being the same as that used for the 
living branches. In addition, callus counts were 
made on the entire sample of 608 branches. If 
both methods are equally correct, the number of 
years dead should be identical. Although the two 
determinations were occasionally the same, more 
often the number of years dead determined by 
the subtraction method was greater than that in- 
dicated by the callus count. Since the first test 
indicated that the number of rings present in the 
base of the living branch was likely to be low, 
it is reasonable to assume that the number of 
years dead as determined by the callus count is 
a more nearly correct value. Differences in the 
number of years dead by the two methods would 
constitute discrepancies of the same significance 
as previously defined for living branches. The 


cumulative distribution of these discrepancies- 


found in the 608 dead branches is shown in Fig- 
ure 3. In this instance, 3 percent of the deter- 
minations coincided, while 10 percent were be- 
tween 17 and 32 years too high. The similarity 
in shape of the curves in Figures 2 and 3 suggests 
that both may approximate the true distribution 
of errors when the subtraction method is used, 
and that callus counts, therefore, are a better 
means for determining the number of years a 
branch has been dead. 

In an attempt to determine whether the dis- 
crepancies were actualities, or merely the results 
of inadequate technique, sections about 15 mi- 
crons thick were cut from the bases of 26 of the 
living branches used in the first test. These were 
stained with various aniline dyes and mounted 
in balsam. Critical examination of these sections 
with various powers of a compound microscope 
indicated that in the majority of cases discrep- 
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ancies could be attributed to the failure of the 
branch to produce annual rings or other mor- 
phological indications of annual growth during 
the last years of its life. A typical example is 
pictured in Figure 4, which shows the tissues of 
a living branch at three magnifications. Although 
all the photographs were made with transmitted 
light, the left and center strips provide essen- 
tially the same amount of detail obtainable with 
a dissecting microscope and reflected light. The 
ring A marks the tenth year in the life of the 
branch and is the last definite one which could 
be seen on all radii of the sections. In the sec- 
tor photographed, which shows the maximum 
number of rings visible on any radius, the 12th 
ring is perfectly clear. From that point out- 
ward, the rings are narrow and ill-defined with 
the exception of the two indicated at B, which 
are the 23rd and 24th respectively. These two 
rings apparently indicate a temporary recovery 
following a relatively long period of suppres- 
sion, and similar occurrences were not unusual 
in other branches studied. There are five in- 
distinct rings remaining, giving a maximum 
count of 31. This number was visible on the 
polished branch base when it was viewed with 
a dissecting microscope magnifying 30 diameters. 
The only benefit derived from examining the 
thin sections at higher magnifications was the 
confirmation of certain rings, such as the 22nd 
and 25th, the identity of which was doubtful at 
lower magnifications. The bole age for this 
particular branch was 52 years; subtracting 31 
from that figure leaves 21 years which were not 
accounted for by rings. 

It is doubtful if all 31 annulations are true 
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Fig. 2.—Cumulative frequency distribution of the dis- 

crepancy between the number of rings in branch bases 

and the age of corresponding stem internodes. Based on 

100 living branches from the lowest one foot of crown 
in 509 trees. 
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rings. More than likely, some merely bear that 
appearance as a result of the occasional oc- 
currence of a tier of cells with somewhat larger 
lumina than those on either side. The 30th 
and 3lst rings in Figure 4 illustrate this pos- 
sibility very well. Both are unusually wide in 
comparison with the preceding rings, and both 
are almost lacking in early wood, if the single 
tiers of larger cells, which separate them from 
each other and from the preceding rings, de- 
serve such a designation. It would seem that 
these two outermost rings actually represent a 
relatively large number of years during which 
radial growth was either infinitesimal, or lack- 
ing, and during which no true annual rings 
were formed. This hypothesis at least seems 
more plausible than one which assumes that the 
rings, as seen, represented the first 31 years in 
the life of the branch, and that thereafter for 21 
years no radial growth whatever took place. 
Whatever the truth may be, the fact remains 
that all the rings in a ponderosa pine branch 
can, in general, be seen with reflected light and 
magnifications of about 30 diameters, and that 
more detailed study of the tissues in the branch 
bases is not likely to provide criteria which 
could be relied upon to reduce or eliminate dis- 
crepancies where they are present. 

Since the pathological investigations which 
provoked this study demanded that all trees un- 
der consideration be felled and dissected, callus 
counts were used in all except the initial cases, 
wherever it was necessary to determine the num- 
ber of years a branch had been dead. For our 
purposes, callus counts, in addition to reducing 
the error caused by discrepancies of the type 
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Fig. 3—Cumulative frequency distribution of the dis- 

crepancy between the subtraction method and the callus 

count method of determining the number of years 

branches have been dead. Based on 608 dead branches 
from 23 trees. 
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EARLY FLOWER PRODUCTION AMONG THE PINES 


previously discussed, permit determinations to 
‘be made on decayed or badly weathered branches 
where accurate ring counts would be impossible. 
The method also eliminates any possibility of 
error arising from the inclusion of one or more 
branch nodes within the bole, with the result- 
ing loss of annual rings from the base of a 
branch when it is pruned flush with the mainstem. 

Where circumstances will not permit recourse 
to callus counts, the subtraction method could 
be used where a high degree of accuracy is not 
necessary. Additional work is contemplated 
which, it is hoped, will bring out relationships 
that appear to exist between discrepancy and 
several easily determined factors such as branch 
size, height on the bole, and position in the 
‘crown. It is possible that the results of this 
work will suggest means for increasing the ac- 
curacy of mass observations when the subtrac- 
tion method is used. 
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EARLY FLOWER PRODUCTION AMONG THE PINES 


By F. I. RIGHTER 


Institute of Forest Genetics 
California Forest and Range Experiment Station 


It usually has been assumed that most species of pine produced fertile cones only after the tree 

had attained considerable age. The data presented in the following article show that at Placerville, 

Calif., at least, many pines produce cones at an average age of 6.2 years. These data indicate that 

the breeding of special pine strains and hybrids may not be a task requiring an exceptionally long 
period of time. 


Breeding Station, the Institute of Forest 
Genetics has established at Placerville, 
Calif., several nurseries of pines, a pinetum, and 
a plantation. In the pinetum and plantation is 
represented most of the genus, and the several 
nurseries include most of the species now in the 
plantings as well as some that they now lack; 
and thus the institute has had an excellent op- 
portunity to observe the early development of the 
pines. 
Among the phenomena observed by the insti- 


S Be its creation in 1925 as the Eddy Tree 


tute and briefly reported on by Austin!’ are the 
ages at which numerous species and varieties of 
pines first bore flowers. The results of the insti- 
tute’s observations suggest that the general be- 
lief that timber-tree species require twenty or 
more years to attain reproductive maturity should 
not be applied to this large and important genus. 
The average of the minimum ages of ovulate 
flower production for 55 species and varieties of 


1Austin, L. The Institute of Forest Genetics. Amer. 


Forests 43(9): 444-446; 466-467. 1937. 
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pines is 5.2 years; the average of the minimum 
ages of pollen production for 39 species and va- 
rieties is 4.4-++ years. These figures suggest that 
the practicability of tree-breeding projects may 
depend less on the reproductive propensities of 
the various species than on the time required to 
test their adaptability and to develop their char- 
acters to the point where their relative economic 
value can be measured. 


The data on, the observed minimum age of 
flower production are assembled in Table 1. 


The data were obtained from observations 
which extended over a period of eight years. Be- 
cause of adverse financial conditions that pre- 
vailed during parts of that period, they do not 
represent the results of complete observations 
made each year with systematic regularity. Inas- 
much as many trees may have produced flowers 
which were not observed, the records of many 
species are negative; for that reason species 
which have not been observed to bear flowers 
are not listed. 


In some instances the data may actually indi- 
cate the relative precocity of different species at 
Placerville; but that is not intended. Many of 
the seeds and seedlings were subjected to differ- 
ent conditions and therefore the data do not rep- 
resent the results of a controlled test designed to 
reveal the relative precocity of the various 
species. 

The data do not directly reflect the theoretical 
minimum ages at which seed production can oc- 
cur, for in all but two instances (P. leiophylla 
and P. pinea) one year (growing season) must 
be added to the minimum age of flower produc- 
tion to obtain the minimum age of seed produc- 
tion; in the expected instances, two years must 


be added. 


Because of the rigid physical limitations, rela- 
tively few trees of each kind have been available 
for study in some instances, and hence, the sam- 
ples at Placerville may not be representative of 
the various species. Nevertheless, the data are 
conservative; an increase in the size of the samples 
could change the observed results in only two 
ways: (1) the minimum ages recorded for indi- 
vidual species could be lowered, and (2) species 
not listed could be brought into the table. The 
latter event might raise or lower the averages. 

Figure 1 attests that reproductive activity, es- 


pecially with respect to staminate flowers, may be 
very vigorous even in two-year-old trees. 
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In a few species, however, the earliest observed 
production of flowers consisted of a few pollen 
catkins, or a single ovulate flower, or a few flow- 
ers of both sexes; and thus there was considerable 
variation in the vigor of the reproductive activity 
observed. 

So far as could be observed, the flower develop- 
ments recorded herein were not stimulated by 
disease or other injury. With respect to health 
and vegetative vigor, Figure 2 is fairly represen- 
tative of many of the instances recorded herein. 


The environmental conditions at Placerville 
probably are quite favorable in most instances to 
an unrestrained expression of reproductive pre- 
cocity. In the main arboretum the trees stand 
15 feet, and in the other sections 7.5 feet apart. 
In the nurseries, where they rarely are carried 
beyond the age of 3 years, most of the sowings 
place the seedlings 6 inches apart; and thus, the 
trees are provided with ample space during the 
first years of their life. The climate is mild (the 
minimum temperature to date is 14° F.) and the 
growing season long (237 days). During the first 
5 years of growth (2 in the nursery plus 3 in the 
arboretum) water is supplied artificially in ade- 
quate amounts during the dry seasons. With re- 
spect to some of the tropical species, however, it 
may well be suspected that the local climatic fac- 
tors are adverse to the early production of flow- 
ers. 


Whether or not ovulate flowers, which are pro- 
duced at the extremely early age of 2 yéars, are 
fertile, is unknown. In the instances recorded. 
herein, the question could not be answered be- 
cause suitable pollen was not available when the 
flowers appeared. In the meantime, however, 
encouragement can be had from the record of a 
P. densiflora tree which bore functional ovulate 
flowers at the age of 3 years. Seed from these 
flowers were sown in the institute’s 1930 nursery. 
They gave rise to seedlings, three of which were 
transplanted to, and are now in, the institute’s 
arboretum. 


Since they are indistinguishable from ordinary 
P. densiflora trees, it is probable that the pollen 
parent of these trees was also a young P. densi- 
flora tree; for at the time of pollination, the only 
trees of this species known to be within 50 miles 
of the institute were those in its arboretum, and 
none of them was more than 6 years old. There- 
fore, there is a very high probability that these 
trees resulted from the union of gametes pro- 
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duced by very young trees (from 3 to 6 years 
of age). 

Further encouragement can be had from the 
performance of a hybrid pine (P. attenuata < 
P. radiata) when it was 4 years old. In 1933 
this tree bore one ovulate flower and about a 
dozen catkins and they were the first flowers to 
develop on the tree. The ripe cone yielded 90 
seeds which were sown in the spring of 1935. 
Twelve of the seeds have germinated, and of 
those six have survived. Inasmuch as species 
hybrids are not infrequently sterile, this instance 
of fertility in a juvenile species hybrid tree seems 
very impressive, indeed. Similar data respecting 
staminate flowers on trees of the same age are not 
available. Nevertheless, pollen from 2-year-old 
trees of the following species has germinated: 


P. densiflora, P. ponderosa, and P. thunbergi. 


Since the data in Table 1 relate in many of the 
instances to but a tree or two, there would be 
some justification for regarding most of the ex- 
amples as being too meagre to be of much prac- 
tical value as reliable indicators of the repro- 
ductive propensities of the various species were 
it not for subsequent developments which reveal 
that the recorded phenomena are not so very 


P, ATTENUATA 
ELD-1-3 = AGE 2-0 
138 CATKINS 


Photo by C. H. Gleason 


Fig. 1—Knobcone pine (P. attenuata) two years old, 
showing vigorous reproductive activity. 
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unusual despite the fact that they constitute ex- 
tremes. These developments show that in many 
species the onset of reproductive activity in many 
individuals follows closely after the first manifes- 
tations of such activity are observed—usually in 
but one or two trees. Thus, in 1933 at the age 
of 4 years, a few trees of the species hybrid P. 
attenuata < P. radiata produced a few flowers 
of one sex or the other. The following year, the 
entire group of 28 trees produced flowers of one 
or the other sex abundantly and many of them 
produced both male and female flowers. A still 
more abundant production of flowers followed in 
the four succeeding years. Somewhat similar 
developments have been observed in numerous 
other species for which, however, records cannot 
now be presented.” The species follow: 

P. attenuata (both sexes) ; P. banksiana (both 
sexes); P. contorta (both sexes); P. coulteri 
(pollen catkins and a scattering of ovulate flow- 
ers); P. densiflora (both sexes); P. echinata 
(both sexes); P. halepensis (both sexes); P. 
halepensis var. brutia (both sexes) ; P. monticola 
(ovulate flowers) ; P. muricata (both sexes) ; P. 


*It is planned to present the data in a future article. 


os Photo by L. Austin 

Fig. 2—Healthy, vigorous Japanese red pine (P. densi- 

flora). Age 4 years. The bags cover ovulate flowers. 

Note the l-year-old conelets at the base of the terminal 

internode and the ovulate flowers on two of the ieaders 
above. 
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murrayana (both sexes) ; P. nigra (ovulate flow- 
ers and a scattering of pollen catkins) ; P. patula 
(pollen catkins); P. pinaster (both sexes); P. 
ponderosa (both sexes); P. pungens (both 
sexes); P. radiata (pollen catkins) ; P. resinosa 
(ovulate flowers); P. rigida (both sexes) P. 
sabiniana (pollen catkins and a scattering of 
ovulate flowers); P. strobus (ovulate flowers) ; 
P. sylvestris (both sexes) ; P. tabulaeformis (both 
sexes); P. taeda (both sexes); P. thunbergi 
(both sexes) ; P. virginiana (ovulate flowers). 


In the 1938 season reproductive activity was 
so vigorous in numerous species that some trees 
produced at least two dozen ovulate strobili and 
hundreds, if not thousands, of catkins. It was 
so in P. attenuata, P. banksiana, P. densiflora, P. 
echinata, P. halepensis, P. halepensis var. brutia, 
P. massoniana, P. montana, P. montana var. 
mughus, P. muricata, P. murrayana, P. nigra, 
P. nigra, var. calabrica, P. nigra var. cebenensis, 
P. pithusa var. stankewiczi, P. pungens, P. rigida, 
P. sinensis, P. sylvestris, P. sylvestris var. regen- 
sis, P. taeda, P. tabulaeformis, P. thunbergi, and 
P. virginiana. Most of these trees are now be- 
tween 10 and 15 years of age. ‘Two 13-year-old 
trees of P. echinata produced more than 100 
ovulate strobili and enough catkins to yield sev- 
eral hundred c.c. of pollen. Numerous others 
of about the same age were productive to a some- 
what less extent. Records for the three pre- 
ceding years were not obtained, but the pres- 
ence of numerous opened cones on many of these 
trees indicates that reproductive activity was 
quite vigorous in those years also. 


Among many species of pine at Placerville, 
therefore, the earliest manifestation of sexuality 
have not been accidental and transitory phenom- 
~ ena, but rather, reliable indications that vigorous 
and sustained reproductive activity would soon 
follow in the same and other trees. 


Doubtless, the data presented herein regarding 
pines should be considered only as a “first ap- 
proximation” to the actual reproductive poten- 
tialities of the genus. If, in this approximation, 
there seems to be much to discourage the pros- 
pective pine-breeder, he may well bear in mind 
that in many instances the data do not reflect the 
full encouragement which the situation holds, 
inasmuch as the possibilities of artificially induc- 
ing the production of flowers have not been well 
explored. To tree-breeders in general, they may 
suggest that many other genera are not beyond 
the practical reach of their craft. 


JOURNAL OF FORESTRY 


Taste 1.—Mrinimum Aces oF FLOWER PRODUCTION 
AMONG THE PINES AT PLACERVILLE, CALIF. 


Minimum ages of flower 
production (in years) 


Species’ Staminate Ovulate 
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“The nomenclature used has not been verified by 
taxonomical studies but is that provided by the source 
from which the seed or seedlings were obtained. 

*Record of exact age lost. 


REPORT OF PLANTING EXPERIMENT TO DETERMINE THE EFFECT 
OF ROOT EXPOSURE ON DECIDUOUS PLANTING STOCK 


By ALBA H. BRIGGS 


Prairie States Forestry Project 


Lack of success in tree planting is often ascribed to “poor handling.” Although the term never has 

been clearly defined it usually implies excessive exposure and consequent drying of the roots. This 

study shows that moderate exposure of the roots of dormant deciduous seedlings does not decrease 

the percentage of survival, and that fully dormant seedlings are less susceptible to injury from 
drying than are those which are breaking dormancy. 


URING these early years of the Prairie 
ie States Forestry Project planting has been 
carried on with increased celerity. Meth- 
ods have gradually changed to obtain greatest 
efficiency in stock production and planting work. 
The vital fact that trees are sensitive organisms 
has never been disregarded. All methods of 
handling have been directed toward protecting 
the spark of life within the tree. 

Naturally, we have observed losses in spite of 
all our care. Some of the causes are quite evi- 
dent, but at times, when a tangible cause was 
not in evidence, losses have been hypothetically 
explained by the catch-all cause “poor handling.” 
Poor handling as a cause of loss embraces nearly 
all the evils that might befall the trees during 
their culture, harvest, and planting. Some work- 
ers have been of the opinion that a part of poor 
handling losses have been caused by excessive 
exposure of the roots of planting stock during 
harvest and planting operations. To prove or 
disprove this belief, a rather extensive experi- 
ment was set up in the fall of 1937 to determine 
the sensitivity of species to drying. 


THE PROBLEMS 


1. What detrimental effect does exposure and 
drying of the roots of deciduous nursery stock 
have on its subsequent field survival? 

2. Can the degree of exposure that nursery 
stock has suffered be determined by examina- 
tion? 

3. Can overexposed trees be revived by soak- 
ing them in water? 

4. Is drying as detrimental to fully dormant 
seedlings as to those which are breaking dor- 
mancy? 

5. Are fresh fall-dug trees more or less sus- 
ceptible to injury from drying than those which 
have wintered in the heel-in bed? 


PROCEDURE 


The locality selected for this study was the 
Mangum, Oklahoma district of the Prairie States 
Forestry Project. The experiment involved ap- 
proximately 3,000 trees of each of the following 
species: desert willow, osage orange, catalpa, 
green ash, hackberry, black locust, Chinese elm, 
cottonwood, mulberry, and Russian olive. All 
species except the cottonwood (which was im- 
ported from Nebraska) were furnished by the 
Mangum and Noble nurseries in Oklahoma. 

The trees were dug and graded under careful 
supervision hence a minimum of exposure during 
these operations occurred. Grading eliminated not 
only small cull stock, but also large clubby trees 
so that only a good medium grade was used. This 
grade consisted of trees of 7/32 to 9/32 caliper 
for most species. After digging and grading, the 
total was divided into three equal lots, one being 
intended for exposure and planting in the fall of 
1937, the second for exposure and planting in the 
early spring of 1938, and the third for exposure 
and planting in the late spring of 1938. Hence- 
forth these lots will be known as Installations 1, 
2, and 3, respectively. Installation 1 comprised 
freshly dug, dormant trees; Installation 2, trees 
which had wintered in the heel-in bed, but which 
were still dormant when exposed and planted; 
and Installation 3, trees which had wintered in 
the heel-in bed and which had broken dormancy 
in the spring. 

Controlled exposures of the roots were accom- 
plished by natural drying of the sun and wind. 
The trees were laid on plowed soil in bundles of 
25. These bundles were frequently turned so 
that all trees would be exposed. During the ex- 
posure periods, measurements of the drying fac- 
tors, such as wind, humidity, temperature, sun- 
light, and evaporation were carefully made. Loss 
of water from the tree bundles also was recorded. 
Notes on the condition of the roots were taken 
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Fig. 1—The effects of exposure on survival of deciduous nursery stock. 


ROOT EXPOSURE 


at 30-minute intervals in an attempt to establish 
criteria for judging the degree of exposure. Sub- 
lots of two bundles of each species were taken 
up each 15 minutes and heeled-in. The exposure 
periods were extended to three hours for the last 
lots. Duplicate sublots were taken up at the 
1144 and 3-hour points for study of the reviving 
process of water soaking. These trees were 
placed in water for 48 hours shortly after being 
exposed and were then planted with the other 
sublots. 

All sublots of each installation were planted 
together on a carefully selected site where condi- 
tions of regularity prevailed. Sublots were 
planted at random in a shelterbelt type of plant- 
ing, each species being confined to a single row. 

Survivals of all installations were carefully 
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checked late in June 1938, and the data were 
analyzed. 


OBSERVATIONS 


During the exposure periods for each installa- 
tion, good drying conditions prevailed. Table 1 
presents the record of average conditions which 
occurred during each of these periods. It will 
be noted that wind velocities, temperatures, and 
humidities are quite different, but all differences 
balanced each other fairly well so that the actual 
drying intensity of each period as indicated by 
the evaporation record was nearly the same. Loss 
of moisture from the trees themselves was gen- 
erally greater in the late spring than in the early 
spring, and greater in the early spring than in 
the fall. This, of course, is logical since the 
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Fig. 1 (continued) 
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trees exposed later in the season possessed a high- 
er moisture content. The trees of Installation 1 
were fully dormant and without leaves. Those 
used in Installation 2 were mostly dormant, al- 
though bursting buds and new roots were evi- 
dent. The trees used in Installation 3 were grow- 
ing vigorously in the bundles, all species having 
almost fully developed leaves, tender new stems, 
and long new roots. 

Observations on the conditions of the roots and 
tops, in order to obtain criteria for determination 
of the extent of exposure on other stock, showed 
shrinking and flaking of the outer root coverings, 
drying of fine roots, and longitudinal striations 
and discoloration in some species. Later observa- 
tions showed that most of these were only tem- 
porary conditions, disappearing after a few hours 
in moist heel-in beds. No correlation of these 
conditions was noted in the different exposure 
periods, so no detailed mention of them will be 
made. 

Counts of survivals in each sublot were made 
in late June 1938. Analysis of these counts 
was made on the basis of actual survival, since 
other losses were kept to a minimum. The data 
from these counts are shown graphically in Fig- 
ure lL 


Discussion 


As shown in Figure 1, survival of stock ex- 
posed when in a dormant condition was very 
little affected. In only a few cases, notably desert 
willow and cottonwood, was there any great effect 
from exposure of stock that had broken dor- 
mancy. The more or less consistent lower sur- 
vivals of Installation 2 can be explained by the 
fact that it was planted on heavier land with less 
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available moisture. In general, soil moisture 
conditions for all installations were very good, 
although the fall planted unit (Installation 1) 
suffered a rather dry winter. Differences in sur- 
vival of the controls among the three installations 
are not great enough to be indicative. Perhaps 
under less favorable soil moisture conditions ex- 
posure has more detrimental effects. Also, inter- 
mittent exposure, such as stock suffers during 
ordinary handling, may affect survival differently. 

No mention has been made of the survival of 
those lots of trees which were “revived” by soak- 
ing in water after exposure. The number of lots 
thus treated was far too small to give reliable 
results, but the following points were observed: 

1. Soaking of the control trees had no bene- 
ficial or detrimental effect on survival. 

2. Soaking of trees which had been exposed 
generally helped survival, but in no case did it 
increase the survival of stock seriously affected by 
exposure to that of unexposed stock. 


CONCLUSIONS AND APPLICATION 


Any conclusions from this study must first be 
qualified by the facts that it represents only one 
season’s trial, and that the sublots were not nu- 
merous enough to give data which could be 
statistically analyzed. However, it would be a 
poor study if some tentative answers to the orig- 
inal problems were not in evidence. Thus, the 
following statements can now be made: 

1. Moderate exposure and drying of the roots 
of the dormant deciduous seedlings studied are 
not detrimental to their ability to survive. This 
finding automatically approves our present prac- 
tices in handling seedling and wilding stock. 

2. The degree of exposure which nursery 


TasLteE 1.—Comparison OF Dryinc Conpitions Durinc Exposure PERIop 


a = Percentage of moisture lost from trees during 3-hour period (based on wet weight) 
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‘In shade at ground level. 
“Determined by use of sling psychrometer. 
“Determined by use of Bates Type 6 evaporimeter. 
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stock has previously suffered (within the limits 
of this study) cannot be accurately determined 
by examination. 

3. Some beneficial and no detrimental effects 
were observed from the practice of soaking ex- 
posed trees in water as a reviving process. 

4. Fully dormant seedlings are less suscep- 
tible to injury from drying than those which are 
breaking dormancy. 

5. Little or no difference is noted in the sus- 
ceptibility to injury of fresh fall-dug seedlings as 
compared to those which have wintered in the 
heel-in bed. 

Concerning the results of this study, some 
workers have been apprehensive that it might 
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tend to break down the routine of minimum ex- 
posure which has been established in our han- 
dling practices. This apprehension ‘n the writ- 
er’s opinion is unfounded, as our workers already 
possess a general understanding of life preserva- 
tion in growing things. The object of this study 
was to prove or disprove our present handling 
practices. All concerned should be gratified that 
no necessity for change is indicated. 

This study does not supply answers to all the 
questions listed at the beginning of the article, 
but it does indicate that losses may not be due 
to the causes to which they have previously been 
assigned. It should direct our attention to the 
causes heretofore overlooked. 


GROWTH FOLLOWING PARTIAL CUTTING IN PONDEROSA PINE 


By BERT LEXEN 


Southwestern Forest and Range Experiment Station’ 


A re-analysis by up-to-date and efficient methods of data already available in files often may not 
only extract additional information, but may give some insight into the final conclusions that may 
be reached only after the passage of considerable time. Furthermore, it may often modify, sub- 
stantiate, or invalidate the conclusions drawn from an earlier analysis. Finally, such an analysis 
may serve as the basis for the preliminary information that is always necessary to design more 
efficient experiments based on modern methods of analysis. This paper gives the results of the 
re-analysis of the growth data obtained from permanent sample plots established in 1913 in 
ponderosa pine to determine the effect of different degrees of cutting on the growth of the 
residual stand. 


ONG before carefully designed experiments in 
le: methods of cutting provide the answer to 
the question, “How to cut to attain certain 
objectives?” foresters must resort to a process of 
synthesis or piecing together of results and ob- 
servations from temporary and permanent sample 
plots for a tentative solution of their problem. 
That such a procedure often leads to false con- 
clusions is admitted, but until better information 
is made available it unquestionably forms the 
basis of a best present estimate. Furthermore, 
such studies carefully conducted frequently pro- 
vide data helpful in the design of subsequent ex- 
periments, such, for an example, as uncovering 
useful concomitant measurements, establishing 
the range of a promising set of treatments, and 
weighing the influence of seasonal variation. 


The purpose of this paper is to point out by 
the foregoing procedure a few of the most out- 


1Maintained at Tucson, Ariz., by the Forest Service, 
U. S. Department of Agriculture, and covering the states 
of Arizona, New Mexico, and the western third of Texas. 


standing changes produced by different degrees 
of partial cutting. Special emphasis has been 
placed on growth principally because growth 
records have been taken carefully and methodi- 
cally over a long period. Growth is presented 
not only in table and alinement chart form, but a 
mathematical expression by which it can be deter- 
mined is also developed. 

The analysis of a method of cutting study in 
ponderosa pine (Pinus ponderosa Laws.) estab- 
lished in 1913? involving over 400 acres and 
representing three types of cutting, namely, shel- 
terwood, group selection, and scattered seed tree, 
disclosed the fact that the principal difference 
between the treatments lay in the volume and 
average size of the material left after cutting. 
Small units of shelterwood cutting could be 
found in the group selection area, and group 
selection cuttings in the shelterwood area. This 
condition also held true, but to a much lesser 


*Krauch, H. Determination of increment in cutover 
stands of western yellow pine in the Southwest. Jour. 


Agric. Research 32:501-541. 1926. 
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extent for the scattered seed tree cutting. In 
view of this condition, it seemed more desirable 
to make the comparisons between plots represent- 
ing different degrees of partial cutting or, what 
amounts to the same thing, between plots having 
different reserved volumes. 

To make this possible the area was subdivided 
into l-acre units, which were then classified 
according to reserved volume and average stand 
diameter. The summary of these plots, together 
with checks in the field, disclosed several facts 
of considerable importance to the formation of 
new and possibly more effective treatments, be- 
sides furnishing extensive data on growth. For 
example, cutting, on the one hand, can be made 
so heavy in the absence of advanced reproduction 
that the productive capacity of the forest in terms 
of timber may be seriously reduced for a long 
period. On the other hand, cutting to assist the 
establishment of reproduction may be so light 
that failure can be anticipated. 

In addition heavy cutting has been responsible 
for (1) a much reduced supply of seed that is 
sorely needed in some localities; (2) an increase 
in herbaceous vegetation to such an extent that 
the success of reproduction is more than ever de- 
pendent on the rare coincidence of a bumper 
seed crop with one or more years of exceptional 
growing conditions; and (3) the development 
of coarse limby saplings that will eventually by 
present standards produce trees of low economic 
value. In fact, as a method of cutting, it seems 
commendable only in those stands composed pri- 
marily of overmature timber with a heavy under- 
story of saplings, poles, and seedlings. In such a 
case, there is as a rule, a rapid response in the 
form of accelerated growth in the understory as 
soon as the old stand which contains the bulk of 
the volume is removed. 

From the foregoing observations, it appears 
that a reserved stand somewhere between 4,000 
to 8,000 bd. ft. per acre represents an ideal con- 
dition; in other words, there is a degree of par- 
tial cutting sufficient to encourage regeneration, 
but at the same time light enough to avoid the 
undesirable features accompanying heavy cut- 
ting. The optimum reserve is, of course, to some 
extent, dependent on the average size of the trees 
left. Growth, too, as determined later and shown 
in Table 2, is ample enough on such reserves to 
make short cutting cycles possible. Short cutting 
cycles are, of course, desirable on the grounds 
that they can to some extent reduce mortality 
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losses. Frequent visits to an area also make it 
possible to adopt more flexible marking rules. 


REPRODUCTION 


Since the progress of regeneration on this area 
has been slow, its story can be simply told. Had 
it not been for the exceptional seed crop of 1918, 
and the phenomenal rainfall of 1919 and to some 
extent of 1920, the area would be practically 
void of reproduction. Seedlings that have be- 
come established subsequently are extremely few, 
and are limited to those areas on which several 
heavy seed bearing trees have been left. The 
poor showing made on selected areas, that one 
would normally expect to become easily re- 
stocked, has cast grave doubts as to how much 
influence can be exerted on the regeneration of 
average and poorer sites by so-called proper sil- 
vicultural cuttings. A heavy seed crop followed 
by a year or more of exceptionally favorable cli- 
matic conditions may still be the controlling fac- 
tor. 

GrowTH 


As in many other methods of cutting studies, 
emphasis was placed on growth. Subdivision of 
the area further enhanced the value of the experi- 
ment for growth purposes, but added little to it 
otherwise. Plots one acre in size are much too 
small to give a fair picture of a treatment. Bor- 
der effects can easily be expected to extend to the 
center of such plots. Even in the study of 
growth based on reserved volume, one cannot ex- 


pect plots of one acre to portray faithfully the. 


yield possibilities of like cuttings applied uni- 
formly to large areas. Small plots are too much 
influenced by the removal of timber about their 
borders. Growth as developed subsequently must 
therefore be considered as the best present ap- 
proximation. 

A preliminary multiple correlation analysis 
that assumed a linear relationship between each 
of the two independent variables, reserved vol- 


TABLE 1.—CorrecTIONs FoR Equations (1) Anp (2) 


Corrections Bd. ft. Guectts 
Ac -.00161 10.34399 
Av -.01676 -1.05276 
Ad .06783 1.09601 
, 640.95 V-894 
G (in bd. ft.) = (3) 
L Oeylltey [Zane 
G (hou. tit.) Dr vses (4) 
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ume and average stand diameter, and the depend- 
ent variable, growth in 20 years, disclosed in- 
stead marked curvilinearity. Inspection of the 
plotted residuals indicated that the true expres- 
sion of growth might be one in which the lo- 
garithm of growth was directly proportional to 
the logarithm of reserved volume, and inversely 
proportional to the logarithm of average stand 
diameter. When the useful dodge® of coding the 
data in logarithms was employed and the preced- 
ing process of analysis was then repeated, this 
premise was found true. An examination of the 
familiar measured over estimate curve, and a 
comparison of the observed data with the theo- 
retical on a plotting board, removed all doubt 
that the following expressions were quite satisfac- 
tory. 
640.95 V7 


GC ianobd.it:) == print (1) 
: 4, -6844 
Cojenecu, tt.) == aa (2) 


G = Growth in 20 years after cutting in Scribner 
bd. ft. and cu. ft. respectively. 


TABLE 2.—MEAN ANNUAL GrowTH BASED ON 20-YEAR 
Recorp AFTER CUTTING 


ares Reserved volume bd. ft. per acre 

diameter 1,000 2,000 3,000 4,000 5,000 6,000 

Inches Bad. ft. Bd. ft. Bd. ft. Bd. ft. Bd. ft. Bd. ft. 
1 74 120 159 194, 227 257 
16 47 76 101 123 144 163 
20 33 53 71 86 101 114 
24 25 40 53 65 76 86 
28 20 31 42 51 59 67 
32 : 26 34. 4] 48 54 


V = Reserved volume. For bd. ft. this included 
the volume of all trees over 9.5 inches d.b.h. 
and for cu. ft. the volume of all trees over 
3.5 inches d.b.h. 


D = Average stand diameter 


The sums of the estimated and theoretical val- 
ues, however, failed to agree by 6.0 percent 
for bd. ft. and 4.8 percent for cu. ft. because the 
sums of the squares of the deviations in loga- 
rithms instead of actual values were minimized 
in determining the parameters of the growth- 
predicting equations. To bring the theoretical 
values into more perfect agreement with that of 
the observed, small corrections A, and Ag for the 


®Schumacher, F. X. and Francisco Dos Santos Hall. 
Logarithmic expression of timber-tree volume. Jour. 
Agric. Research 47:719-734, 1933. 
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exponents of the corresponding variables, and A, 
for the coefficients of the expressions (1) and (2) 
were determined by solving the normal equa- 
tions: 


(SR Ape (AR) cA, CRB) A, Ro 
(SKA) Ape CEA?) Ay (SAB) A SAR 20 
(KB) At (SBA) A,-- CEB?) _A,;—SBX—0 


z the growth as computed from (1) 


and (2) divided by the constant, 640.95 for bd. 
ft. and 84.84 for cu. ft. 

A=G (log, V), the growth as computed from 
(1) and (2) multiplied by the natural logarithm 
of the corresponding reserved volume. 

B=G (log, D) same as above, but for average 
stand diameter. 

X—=g—G, the deviation between observed and 
estimated values. 

The corrections as determined from the fore- 
going equations are given in Table 1. These 
values added algebraically to the corresponding 
constants in (1) and (2) gave a new set of ex- 
pressions (3) and (4) that reduced the aggre- 
gate errors to less than 0.5 percent. 


where K= 
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Fig. 1——Alinement-chart growth table for cutover pon- 
derosa pine in Arizona. 
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Growth values as given by equations (3) and 
(4) are gross. Mortality has not been subtracted 
because it varies greatly from place to place and 
to some extent from period to period. Perma- 
nent-sample-plot records sampling a wide range 
of conditions over a period of 25 years indicate 
that it may be as little as 5 bd. ft. or as much as 
50 bd. ft. annually. Where local figures are 
available on mortality, the growth predictions 
will be correspondingly more precise. However, 
lacking these, the average figures of 20 bd. ft. or 
4.14 cu. ft. obtained from this study form a rea- 
sonably satisfactory estimate of what is believed 
to be average conditions. 

Trees that grow into merchantability class for 
board feet, and into the 3.6-inch d.b.h. class for 
cubic feet have also been omitted from the growth 
computation because the amount so obtained, 
like mortality, varies greatly from place to place. 
Furthermore, the growth from this source will 
not be available for harvesting until the third or 
fourth cutting cycles. Its sole present purpose is 
to call attention to the fact that the stand is or is 
not becoming stocked. In a managed forest this 
can be much more efficiently done through pe- 
riodic examination of the stand distribution be- 
low the merchantability limit. 

Table 2 gives the mean annual growth for a 
range of average stand diameters and reserved 
volumes. All figures were obtained by solving 
equation (3) and dividing the results by 20. 
Figure 1 expresses the same equation in aline- 
ment chart form and makes possible its rapid 
solution. It gives gross increment in Scribner 
bd. ft. for a period of 20 years after cutting. 

The increase in growth with a decrease in av- 
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erage stand diameter for a constant reserve 1s 
caused by the slightly greater diameter growth 
following cutting in small trees than in large 
ones,‘ and the greater growing or bole surface 
resulting from the division of a given reserve into 
a relatively large number of small trees than 
when the same reserve is divided into a few large 
ones. An analysis in which reserved surface was 
substituted for reserved volume resulted in ap- 
proximately the same coefficient of total deter- 
mination, but reduced the coefficient of separate 
determination for average stand diameter from 
approximately 7 percent to 3 percent. 

From the standpoint of sustained yield, the 
erowth figures for reserved volumes of 4,000 bd. 
ft. or more and average stand diameters of 16 to 
18 inches are the most instructive. The stand 
distribution of such forest approximates, as a 
rule, the { shaped distribution curve common to 
uneven-aged forest providing restocking has been 
successful before and after cutting. It is a form 
of this distribution? which makes continuous and 
uninterrupted yields possible. Forests character- 
ized by small reserves with either large or small 
average stand diameters involve, on the other 
hand, a long period of waiting before cutting can 
again be resumed profitably. Common sense 
also tells one that a considerable change in 
growth rate can be expected in the meantime on 
these areas. 


‘See footnote 2. 


°*Meyer, H. A., and C. T. Saldana, Estudio sobre la 
constitucion normal y el crecimiento de los bosques vir- . 
genes de la serrania del estado de Pueblo. Sobretiro del 
num. 6 del boletin del Departamento Forestal y de 
Caza y Pesca, Mexico, D. F. pp. 5-22. 1937. 


FACTORS AFFECTING THE COSTS OF PRODUCING OAK 
CORDWOOD' 


By LEONARD I. BARRETT ano JAMES F. RENSHAW 
Appalachian Forest Experiment Station 


Information which makes possible an intelligent appraisal of the costs and returns in harvesting 
the forest, particularly the low quality portion, should lead to a more complete utilization of the 


trees that are cut and thereby contribute to greater returns from timber growing. 


This article 


analyses the relationship of the several steps in cordwood production and gives a clue to the wages 
that are economically possible under different market prices for cordwood. Does crown size affect 
costs and can an operator afford to pay 30 cents per hour for wood cutters? 


recognized as an important phase of the 

wood using industries of the Appalachian 
Mountain Region. The principal species used in 
pulp production are the conifers and softer hard- 
woods. Because of its dual use in the production 
of tanning extract and container board, chestnut 
probably has been the most important single 
species. 

Although the Forest Survey has published in- 
ventory data on only two units containing Ap- 
palachian hardwood types, the results to date, 
substantiated by general knowledge of the coun- 
try, indicate that the volume in species ordinarily 
classified as nonpulping hardwoods is consider- 
ably greater than that of pulping hardwoods. 
For the mountain country in general the oaks 
comprise the greatest volume of so-called non- 
pulping species. It was to be expected, therefore, 
that industrial research in the production of wood 
pulp would be directed toward the possible use of 
so large a resource. 

Within recent years two paper corporations 
in the Southern Appalachians have begun the 
purchase of oak pulpwood in limited quantities. 
Should this market eventually occupy a status 
similar to that of the wood distillation industry 
in other regions, large areas of forest land having 
little or no present stumpage value would be- 
come an asset to the owners, and saw timber 
stands would have an additional value repre- 
sented by the cordwood volume in tops, cull sec- 
tions, and trees ordinarily classed as sound culls. 
In hardwood types an enormous volume of raw 
material occurs in this class of wood. From For- 
est Survey figures and other sources it is esti- 
mated that at least 25-30 percent of the total 
cubic volume measured to a 5-inch top in saw- 


|e of cordwood has long been 


1Assistance in the preparation of this paper was fur- 
nished by the personnel of the Works Progress Adminis- 
tration official project No. 701-3-21. 


log trees occurs above the limits of log utilization. 

Present established values for logs and cord- 
wood make it uneconomic for the timber owner 
or operator to convert sawlogs into cordwood, 
and unless a major change in cordwood values 
takes place this class of material will necessarily 
come from sound culls and from those portions 
of trees not utilized for logs. Because there is 
little, if any, information on the cost of producing 
oak cordwood from such material, the purpose of 
this paper is to inquire into the factors affecting 
such costs and to establish a general level of 
costs through analysis of a sample operation. 

For this analysis an experimental cutting was 
made during the summer of 1937 by the Appala- 
chian Forest Experiment Station on the Bent 
Creek Experimental Forest in Buncombe County, 
N. C. Sale of products was handled under usual 
U. S. Forest Service timber sale procedure; the 
purchaser was a logging contractor who had 
markets for both sawlogs and oak pulpwood. 

The present discussion will deal only with the 
production cost phases of the cordwood opera- 
tion. Considerable data are already available 
on the costs of producing sawlogs from trees of 
different sizes and such costs will not be reported 
here. The cost data presented are primarily 
applicable to the production of oak cordwood as 
an accompaniment or follow-up to a logging 
operation made as an improvement cutting in 
culled over stands of mixed oak. Except as noted 
later, the costs of road and skid trail construc- 
tion were charged to the sawlog portion of the 
operation. 


DESCRIPTION OF SALE AREA AND CUTTING 
PRACTICE 


The sale area was included in a tract of ap- 
proximately 75 acres with elevations ranging 
from 2,400 to 2,800 feet. Grades on skid trails 
varied from 0 to 35 percent. A truck trail crossed 
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one corner of the area and from it two old woods ° 


roads, passable by logging trucks in dry weather, 
extended for several hundred yards into the tract. 

The timber stand was predominantly uneven- 
aged mixed oak, generally understocked in 
mature size classes because of past culling. 
Species in order of occurrence were: scarlet oak, 
black oak, northern red oak, white oak, chestnut 
oak, post oak, and southern red oak. Limited 
amounts of pitch pine and yellow poplar were 
also present. Less desirable species, including 
black gum, hickory, sourwood, red maple, dog- 
wood, and sassafras, were also found on the area. 
Dense rhododendron thickets formed an under- 
story on moist sites, with laurel stands of lower 
density occurring on parts of the drier areas. 
The stand was characterized by scarlet and black 
oaks, 70 to 100 years old, both showing signs of 
overmaturity and decadence. Northern red oak, 
mostly relics of older age classes was highly de- 
fective, whereas trees of the white oak group 
were comparatively sound and vigorous. The 
oaks in these older age classes when sound 
yielded from two to three 16-foot logs. Saplings, 
poles, and trees of small sawlog size were nu- 
merous and in many cases were being hampered 
in their growth by the older trees. 

The marking policy set up required removal of 
overmature trees and sound and rotten culls. 
Younger, more vigorous trees were cut only as 
thinnings from dense clumps of second growth. 
The cutting, therefore, can be classified as an 
improvement cutting or selective logging wherein 
the selection was for the dual purpose of stand 
improvement and harvest of merchantable mate- 
rial. 

The timber sale contract required removal of 
the sawlog material from the trees that were cut 
and the conversion of the remaining sound por- 
tion of the tree to a 5-inch top diameter inside 
bark into cordwood. 


Cuass oF Labor AND Loccinc MrtTHops 
EMPLOYED 


Labor hired by the contractor for the woods 
work was typical of that employed in chestnut 
acid wood or small logging operations in the 
region. The usual crew consisted of two or three 
men of long experience who handled felling and 
bucking, and an equal number of less experienced 
men who did the swamping, peeling, and skid- 
ding. Labor was hired on a piece work basis. 
Although in later discussions, labor costs are 
considered in terms of hourly wage rates it must 
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be remembered that the actual production by la- 
bor reflected in the figures is the result of pay- 
ment on a piecework basis. 


PROCEDURE IN DETERMINATION OF COSTS 


To determine how production costs varied with 
differences in timber stand and operating condi- 
tions it was essential to divide the area into small 
units. Although the entire area covered 75 acres, 
portions of the tract required no cutting. With 
such portions eliminated it was found possible 
to establish 40 one-acre plots over the area. The 
boundaries of these plots were marked on the 
ground to facilitate field records. Each acre plot 
was a unit of observation, and separate stop 
watch time records were kept for the various 
phases of the woods operations. 

The analysis of wood making costs was divided 
into two parts: (1) the man-hours required to 
buck, peel, split, and pile a stacked unit of 160 
cubic feet; and (2) the man-hours required to 
skid a 160-cubic-foot stacked unit. The latter in- 
cludes the time necessary to swamp and repair 
existing skid roads for the removal of cordwood. 
Bucking, peeling, splitting, and piling time per 
unit was determined for each acre plot by adding 
the number of effective man-hours used in these 
operations to such allowable lost time as resting, 
drinking, and walking from tree to tree, and 
dividing this total by the number of 160-cubic- 
foot units removed from the plot. Skidding time 
per unit for individual plots was determined by 
adding the effective time required for skidding 
and skid road swamping to the allowable lost 
time, and dividing this total by the number of’ 
units removed from the plot. 


Factors CoRRELATED WITH MAN-HOUR Costs 


With the above data computed, the man-hour 
costs per unit for each of the 40 one-acre plots 
were available and these costs were then corre- 
lated with various factors descriptive of the 
operating and stand conditions on each plot. 
Bucking, peeling, splitting, and piling time per 
unit was correlated in a series of regressions with 
such factors as number of units per acre re- 
moved, average small end diameter of all bolts, 
average d.b.h. of cut trees, average number of 
sawlogs per tree cut, and average crown ratio of 
cut trees (length of crown expressed as a per- 
centage of total tree height). 

This process was primarily one of searching 
for the factors most closely correlated with man- 
hour costs. These were found to be, average 
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crown ratio of the trees cut on each plot and the 
number of units per acre removed. Statistical 
tests showed that the relationship as a whole was 
significant, that the relationship between man- 
hour costs and volume removed per acre alone 
was significant, and that there was a highly sig- 
nificant correlation between man-hour costs and 
average crown ratio of cut trees. Relationships 
between man-hour costs and the other factors 
mentioned were found to be either not significant 
or of very minor importance. The correlation 
of man-hour costs with each of these factors is 
illustrated in Figure 1. The equation expressing 
the relationship is as follows: 
Man-hours per unit for bucking, peel- 
ing, splitting, and piling=0.1885 (av. 
crown ratio)—1.6223 (units per acre 
removed) +-5.57. 

Figure 1 shows the influence of each of the 
factors upon this class of production costs. In 
general, it is shown that, whereas costs per unit 
decrease with increase in volume per acre re- 
moved, a rise in cost occurs as crown ratio in- 
creases. For topwood the apparent reason for 
the latter relationship is that short crowned trees 
(low crown ratio) are usually those with long 
boles and comparatively straight smooth 
branches. Topwood from such trees can be 
manufactured into cordwood more quickly than 
can the rougher, more crooked limbs associated 
with long, heavy crowns (high crown ratios). 
Similarly, sound culls and better trees under saw- 
log size removed in thinnings were more difficult 
to buck, peel, and split when long crowned than 
when crowns were short. 

Similarly, skidding time per unit was corre- 
lated with a number of factors thought to influ- 
ence such costs. The factors tested were, average 
skidding distance for each plot, number of units 
per acre removed, average percent slope of skid 
trails, and average small end diameter of pieces. 
The only significant correlation found was be- 
tween the man-hour costs and average skidding 
distances. The equation expressing this relation- 
ship was found to be as follows: 

Man-hour skidding time per unit— 
0.0063 (average skidding distance in 
feet) +0.94. 

This equation is expressed graphically in Fig- 
ure 2. 

With the above two equations the average man- 
hour cost per unit for woods labor may be com- 
puted by substituting in the equation the meas- 
ures of average crown ratio, number of units per 
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acre to be cut, and average skidding distance for 
any desired timber stand. 

Table 1 is the result of such a process for a 
number of combinations of the three factors 
found to affect man-hour costs. 


DETERMINATION OF ACTUAL ToTAL Costs 


Every third column for each crown ratio class 
in Table 1 gives the total man-hours required per 
unit for completing the woods work. These fig- 
ures may therefore be used as a basis for comput- 
ing labor costs by merely multiplying a given 
hourly wage rate by the man-hours given in 
Table 1. Additional fixed costs such as those for 
trucking, depreciation, and supervision must be 
added to the labor costs. In the case of the 
operation under discussion these fixed costs were 
as follows: 


Item Cost per unit 
Trucking (operating—includes loading) 

Zi iolles TOuUnd AYip, 22 ee eee $1.55 
ruck depreciation... ee 0.36 
Small tool depreciation... 0.13 


Skidding animal—depreciation and main- 


TOULATICOS, 27 a oa Ne see eh eee 0.08 
Supervision—contractor’s salary _____ 0.50 
Total) 2 AS ote ee eee $2.62 


In the determination of such costs for stumpage 
appraisal purposes it is necessary to add a cer- 
tain percentage for profit and risk, the difference 
between this total and the selling price of the 
product being the stumpage value. In Tables 2 
and 3 the values presented include woods labor 
costs, fixed costs, and the indicated percentages 
for profit and risk. 


INFLUENCE OF CHANGES IN WAGE RATE, PROFIT 
MarcIns, AND TIMBER STAND Factors Upon 
STUMPAGE AND MARGINAL STAND 
CONDITIONS 


The figures in Tables 2 and 3 are applicable, 
of course, only in so far as the labor and fixed 
costs used are representative of these items for 
the region as a whole. Although, as pointed out 
previously, the labor used in the study is be- 
lieved to have been fairly representative, fixed 
costs will vary considerably, particularly in those 
items concerned with trucking. However, Tables 
2 and 3 are useful as a method for evaluating 
the influence of varying wage rates and timber 
stand factors upon stumpage values and the 
dividing line between profitable and nonprofit- 
able operations. 
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WOOD MAKING COST REGRESSION 


MAN HOURS PER UNIT = 0.1885 (AVERAGE GROWN RATIO)-1.6223 (VOLUME PER ACRE)+5.57 
» "4 9.1885 (AVERAGE CROWN RATIO)-1.6223(M VOLUME PER ACRE)+ 5.57 


ae " "50.1885 (AVERAGE CROWN RATIO) +3.41 
GROUPED RESIDUALS, ACTUAL VALUES-ESTIMATED VALUES, HOLDING VOLUME PER ACRE AT ITS MEAN. 
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AVERAGE CROWN RATIO PERCENT 


WOOD MAKING COST REGRESSION 


MAN HOURS PER UNIT = 0.1885 (AVERAGE CROWN RATIO)-1.6223(VOLUME PER ACRE)+5.57 
S " =0,1885(M AVERAGE CROWN RATIO)-1.6223(VOLUME PER ACRE)+5.57 
"™ 315.31-1.6223 (VOLUME PER ACRE) 


GROUPED RESIDUALS, ACTUAL VALUES-ESTIMATED VALUES, HOLDING GROWN RATIO AT ITS MEAN. 
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VOLUME CUT PER ACRE-UNITS 


Fig. 1—Upper, the correlation of man-hour costs with the average crown ratio of trees cut. Lower, 
the correlation of man-hour costs with volume cut per acre. 


COSTS OF PRODUCING OAK CORDWOOD 


The uses to which such tables can be put are 
innumerable and depend upon the individual in- 
terest of the user and the specific combinations 
of the four influencing factors presented by a 
given case. For example, assume that the pri- 
mary interest of a forest owner is in the stumpage 
value of this class of wood and examination of a 
given tract shows that 2.5 units per acre can be 
removed, the average skidding distance is 500 
feet, crown ratios average 55, and that prevailing 
labor earnings approximate 15 cents per hour. 
If wood contractors will operate on a 10 percent 
margin for profit and risk, Table 2 shows that 
stumpage per unit is the difference between $5.52 
and the selling price of the wood. With wood 
selling at $7 per unit the stumpage in this case 
is worth $1.48. If, however, wood contractors 
require 20 percent margin for profit and risk, 
stumpage is worth only the difference between $7 
and $6.02 (from Table 3) or $0.98, a reduction 
in value of $0.50 per unit or approximately 34 
percent. In the latter case, if labor earnings 
should approximate 20 cents per hour, the dif- 
ferential remaining for stumpage is only $0.03 
per unit; and if an increase in wage rate to 25 
cents per hour should occur, stumpage will have 
a negative value of $0.94 per unit. Here stump- 
age values become positive only where skidding 
distances are under 300 feet in stands having 
very low crown ratios. 
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The importance of variations in crown ratio 
and skidding distance can be illustrated by re- 
considering the first part of the above example. 
From Table 2 it was found that stumpage was 
worth $1.48 where the crown ratios averaged 55 
and skidding distance was 500 feet. If skidding 
distance remained the same but average crown 
ratio was found to be one crown ratio class lower, 
say at 42, stumpage would be worth $7—$5.12 
or $1.88, an increase of $0.40, or 27 percent. 
However, with average crown ratio remaining at 
59 and with skidding reduced to 300 feet, 
stumpage would be worth $7—$5.31 or $1.69, 
an increase of $0.21, or 14 percent. 

Indications of what the earnings of labor are 
in this type of operation can be derived from Ta- 
bles 2 and 3. If $7 per unit is a fair price for 
wood, and timber operators are satisfied with a 
return of 10 percent on their costs, the solid line 
enclosing certain figures in Table 2 shows that 
20 cents per hour is about the maximum that la- 
bor can earn within the variations of stand and 
operating conditions studied. Where a profit 
margin of 20 percent is necessary, however, la- 
bor can earn over 15 cents per hour under only a 
limited number of combinations of operating 
conditions. For hourly wage rates to reach 30 
cents, profit margins must necessarily be limited 
to 10 percent and wood prices would have to 
be raised to $9 per unit (broken line, Table 2). 


Taste 1—Man-Hours or Lasor ReEQuIRED TO PropUCE AND Skip A 160-Cusic-Foor Unir oF Corpwoop FROM 
Oak Tops AND CULL SECTIONS 


Cost in man-hours per 160 cu. ft. unit 


Crown ratio—percent’ 


Vol. per acre re- 36.48 19-61 62.74 

a De Mh : Skidding distance—-100 feet 
Ss 0" Te S 0 i S 0 T 
0.5 R57 12.68 14.25 IGS 15.13 16.70 5 17.58 19.15 
1.0 esi 11.86 13.43 BEB, 14.31 15.88 Wasi 16.77 18.34 
1:5 1.57 11.05 12.62 1.57 13.50 15.07 Wy 15.94 17.51 
2.0 ow 10.24 11.81 1.57 12.69 14.26 Ino 15.14 16.71 
Aas Leow 9.43 11.00 LSS0/ 11.88 13.45 Sie 14.33 15.90 

Skidding distance—300 feet 
0.5 2.83 12.68 15.51 2.83 15.13 17.96 2.83 17.58 20.41 
1.0 2.83 11.86 14.69 2.83 14.31 17.14 2.83 16.77 19.60 
AE 2.83 11.05 13.88 2.83 13.50 16.33 2.83 15.94 18.77 
2.0 2.83 10.24 13.07 2.83 12.69 15.52 2.83 15.14 17.97 
2.5 2.83 9.43 12.26 2.83 11.88 14.71 2.83 14.33 17.16 
Skidding distance—500 feet 

0.5 4.09 12.68 16.77 4.09 15.13 19.22 4,09 17.58 21.67 
1.0 4.09 11.86 15.95 4.09 14.31 18.40 4.09 16.77 20.86 
ES 4.09 11.05 15.14 4.09 13.50 17.59 4.09 15.94 20.03 
2.0 4.09 10.24 14.33 4.09 12.69 16.78 4.09 15.14 19.23 
25 4.09 9.43 T1952 4.09 11.88 15.97 4.09 14.33 18.42 


1The actual crown ratios used are the ones at the mid points of each class range. 


*Skidding time. 


’Bucking, peeling, splitting, and piling time. 


‘Total time. 
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Taste 2.—Totat Cost or Propucinc OAK Corpwoop Pius 10 Percent MARGIN For Prorir AND RISK 
BAsED ON TABLE 1] AND Fixep Costs oF $2.62 Per Unit 


Skidding distance 


: POONEEs = 300 ft. : 500 ft. 
Volume : Crown rstio-percent : Crown ratio-percent : Crown ratio-percent 
per A. 2 3 2-94 
Removed; Cost Cost Cost : Cost Cost Cost : Cost Cost Cost 
160 cu.f 
Units $ $ $ $ $ £ $ 
2.5 Ae 10m) 5. TOme 5650 4.91 5.31 Cyne 5.12 5.52 5.92 
ae 4.83 5.24.0) 5.64 5.04 5,44 5.85 5.25 5465 6.05 
oem 5 4.96 5037 5.78 517 5458 5.98 538 5619 6.18 
aliay let) be10) 95.507 5.91 5630 = 5 71 6.12 5251 5.92 6.32 
Poel emi. ct a5. 620mnG. 04 5444 5,84 6,25 565° 6.05 6446 
265 5230 5.84 6.38 5.58 6.12 6.66 5.85 6.39 609 
200 5.48 6.02 6.56 5675 6.29 6.8 6.04 6.58 Tom 
Sa 1.5 5.65 6.19 6.73 5.94 6.48 701 6,22 6675 162g 
~ 1.0 5084 6.38 6.92 612" 16.66)" “7.19 6.39 6093 | 7.474 
RB 0.5 6.02 6.56 710 6.29 6.83 Lead 6.57 Tell 7664 | 
205 5091 6.58 1426 6.26 6.93 7260 6.60 Heels 7.94! 
es 6.14, 6.0101 7648 6.60) (715m eas 8 71.50 83195 
wd 165 6.36 | 7.03 7470 6.70 | 7.37 8.05 71605 9592. 99 Onsem 
a4 140 Gab leqec5e eg? 609 1.60 (8.27 1.27. $9594 916 leem 
B 065 See) aigdh Gh W155 9 7.82 6549 7:49 8.16 8egam 
205 6.51 74233 8.13 7674 8.55 7135 8.15 8.964 
RRS 6979] 11659) oe 40 719° 8.01 _ 8.81 “9.561 1 6c as lomo 
S35 7005,~C«7085 867 7-47 8627 | 9.09 | 7.88 8.69 | 9.50 
Mire F222 8415 | B695_ | 7073 8.54) | 9055, 28.15 noe ee 
0.5 ee 8.39 : 9220 | 8.00 8.81 ; 9.61 |; 8.42 9223 10.03 
25 1 712 8.06 | 9.01 71260 8.55 9.49 | ealoy | 003 098 
p 200 | 7644 8637 1 9,32 1692 oc 9.80 8.40 oe 10:28 
Ret ote? 1. 7074 _ Sebo) 9564) 8.23 1 9.19 10,12 | 6.910 ps 16e Oe 
Pe 160 1 8.05. | 9.00 9294 | 8.56 |! 9,48 10.43 9.03. +=9.97--:10.92 
Fu O05 cod Io Sl O62 5 unl 006 ) 9.80 10.74 9.34 10.528) age? 
-—_— | —— —— 
275 17.72 78.8005 $9288, 16.8228) ylti9n36 a toy44) ne Gam eee 
: 240 5; 8.08 | 9.16 10.24 1 8.64 1 9.71 10.79 ee pe ee 
ws 165 | 8.44 | 9652 10.59 9000 10.08 11,15 9055 10.63 11.90 
pie t+0) 8680 179088 10.96 + 9.35 10145 dis]. ougon no cosumenn 
Pr 005 9615 10623 11.31 9070. 10.78 12.86. 10.26) 11,34 eteeee 


Note: Solid lin g i 1 i i 
line encloses values which leave a margin for stumpage with wood selling at $7 per unit. 


Broken line encloses additi i i i i 
Os onal values which leave a margin for stumpage with wood selling at $9 per unit. 


15¢ 
per hr. 


35¢ 30¢ 25¢ 20¢ 
per hr. per hr. josie Jobers 


Dene. 


40¢ 
per hr. 


Units 
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Tas_e 3.—ToTaL Cost or Propucine Oak Corpwoop Prius 20 Percent Marcin For Prorit AND Risk 
Basep ON TABLE 1 AND Fixep Costs or $2.62 Per Unit 


Skidding distance 


: NOLO SRA 5 ZOORETIS : 500 ft. 
Volume : Crown ratio-percent : Crown ratio-percent : Crown ratio-nercent 


per A. ; 36-48 49661 62-74 =: 36-48 49-61 62-74 =: 36-48 49-61 62=74 
removed . cost _Cost Cost _: Cost Cost Cost : Cost Cost Cost 


160 cu.ft. 


25 6.00 035 5.80 
2.0 6.16 50 5.94 
RSG 6.30 64 6.08 
1.0 6.44 1G 6425 
0.5 6.59 94 6437 
205 6.96 08 6.67 ‘ 
2.0 7615 28 «6.86 
1.5 1.34 48 [ 7.07 
TO 7255 67 4} 26 { 
0.5 i 71674 86 | 7.45 
2.5 1 192 7156 : 
2.0 4 8.16 7.80 is 
1.5 .6 8.40 8.04 
150 1 7ei8 9 8.64 8.29 
0.5 1.42 ol 8.89 8.53 
25 by Pe Ca) 5994, seb). 8.45 
2.0 71.40 Aya: aa poy Be 8.74 
1.5 1 7269 SOT ite oc AG a 515) 9402 
ie 17097) ee 8T 1 9674 8.441. 9531 
0.5 peeiee SS e 10703 7 472° 1 -9.'61 
| sens 
Be iG Bee. 9683 8.29) 9232 
2.0 18.11 ' 9.13 10.16 , 8464 , 9667 
P55 18.45 | 9.48 10.51 4__8.98 1 10.01 
1.0 18.781 9482 - 10.85 9.34 10.34 
0.5 Puls — 10485>, 111518 9.66 10.69 
ois RAs 9,60 10.978 ~ 9.04 ~ 10.21 
2.0 (8,82 610.00 11.17 9.42 10.60 
1.5 9.20 10.38 11.56 9.82 10.99 
i0 9.60 10.78 11.95 10.20 11.38 
0.5 9,950 911,16 12,274 10.58%" 11.76 


Nore: Solid line encloses values which leave a margin for stumpage with wood selling at $7 per unit. 
Broken line encloses additional values which leave a margin for stumpage with wood selling at $9 per unit. 
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With wood at this price and with a 20 percent 
profit margin, labor could earn as much as 30 
cents per hour in only a limited number of com- 
binations of stand and operating conditions. 
Although the foregoing discussion is limited 
primarily to consideration of factors affecting 
production of a wood product of present minor 
value, the method used seems worthy of com- 


SKIDDING TIME-MAN HOURS PER UNIT OF I60 CU. FT. 
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ment. The procedure followed, resulting in the 
3 tables presented, illustrates the additional in- 
formation obtainable from case studies when 
variations of important factors within the case 
itself are correlated with a dependent variable, 
in this case costs, as compared to the more com- 
mon practice of deriving only average values for 
the case as a whole. 


SKIDDING COST REGRESSION 
MAN HOURS SKIDDING TIME PER UNIT = 0.0063 (AVERAGE SKIDDING DISTANCE) +0.94 


GROUPED ACTUAL VALUES PLOTTED AROUND REGRESSION LINE 


400 450 500 


AVERAGE SKIDDING DISTANCE (FEET) 


Fig. 2—The correlation of man-hour costs and average skidding distance. 


DECAY OF SLASH ON CLEAR-CUT AREAS IN THE DOUGLAS 
FIR REGION 


By THOMAS W. CHILDS? 
Division of Forest Pathology,” U. S. Bureau of Plant Industry 


One of the principal obstacles to permanent forestry on most areas in western Oregon and Wash- 

ington is the high fire hazard characteristic of slashings in this region. This paper describes the 

decay of logging debris as observed on a number of representative slashings in the Douglas fir 

and spruce-hemlock types, and briefly discusses its effect on fire hazard and on the occurrence of 
tree diseases. 


las fir region are the Douglas fir, which in- 

cludes most of the nonagricultural land west 
of the summit of the Cascade Range in Oregon 
and Washington, and the spruce-hemlock, which 
occurs in a belt of irregular width along the Pa- 
cific Coast. Fire hazard in slashings in both types, 
but particularly in the former, is often exceeding- 
ly high during much of the year and has long been 
of serious concern to the various forestry agencies 
in the Pacific Northwest.? This paper summarizes 
the principal results of a study of the decay of 
slash in this region, with special reference to the 
probable effect of decay on fire hazard and on 
the health of the succeeding stand. 

In the Douglas fir type the predominant tree 
species are Douglas fir (Pseudotsuga taxifolia 
(Lam.) Britt.) and western hemlock (Tsuga 
heterophylla (Raf.) Sarg.) ; in the spruce-hem- 
lock type, Sitka spruce (Picea sitchensis (Bong.) 
Carr.), western hemlock, and Douglas fir. West- 
ern red cedar (Thuja plicata D. Don.) occurs in 
both forest types but is common only in relative- 
ly moist situations. Statements in this paper re- 
fer only to Douglas fir, western hemlock, and 
Sitka spruce, except where western red cedar is 
specifically mentioned. 


’ “HE two principal forest types in the Doug- 


1The author is indebted to H. G. Lachmund, for- 
merly of the Division of Forest Pathology, who initiated 
the study and supervised most of the field work; to Dr. 
R. E. McArdle, director of the Appalachian Forest and 
Range Experiment Station and formerly with the Pacific 
Northwest Forest and Range Experiment Station, for 
advice and information; to C. V. Lovin; and to the 
many individuals who assisted in the location and his- 
torical description of study areas. 

’Branch office maintained at Portland, Oreg., in co- 
operation with the Forest Service, U. S. Department of 
Agriculture. 

°For a description of slashings and a detailed dis- 
cussion of the slash disposal problem, the reader is re- 
ferred to Munger, T. T. and D. N. Matthews. Slash 
disposal and other phases of land management follow- 
ing clear-cutting in the Douglas fir region. (In prepara- 
tion. ) 


955, 


METHODS OF STUDY 


During the period 1928 to 1931, inclusive, 42 
burned and 47 unburned slashings in the Douglas 
fir type and 21 burned and 25 unburned slash- 
ings in the spruce-hemlock type were examined, 
usually by two men. These slashings were situ- 
ated in Lincoln, Lane, Marion, Multnomah, Col- 
umbia, Clatsop, and Tillamook Counties, Oregon, 
and in Grays Harbor, Clallam, Jefferson, Snoho- 
mish, King, Pierce, and Skamania Counties, 
Washington, and were typical of their respective 
localities except that none of them had burned 
more than once. All burning had been done 
within three years (usually within one year) 
after logging. At the time of examination, 79 
of the Douglas fir type slashings and 39 of the 
spruce-hemlock type slashings were less than 10 
years old and none was more than 19 years old. 

During 1936 and 1937, 11 of the burned and 7 
of the unburned slashings in the Douglas fir type 
and 6 of the burned and 10 of the unburned 
slashings in the spruce-hemlock type were re- 
examined in order to strengthen the basis in the 
older age classes. These slashings were from 8 
to 18 years old when re-examined, and none had 
been disturbed since the original examination. 
Data from old slashings not previously used in 
this study would have been preferable, but be- 
cause of the difficulty of securing accurate his- 
torical information the use of such slashings was 
considered impracticable. Throughout the re- 
mainder of this paper, slashings re-examined dur- 
ing 1936 and 1937 will be discussed, for the sake 
of expediency, as if they were previously un- 
examined additions to the bases. 

A brief description and history of each slash- 
ing were recorded together with estimates, by 
tree species, of the following: percentage of bark 
present on large debris, species and frequency of 
sporophores, and percentage of each kind of 
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debris decayed‘ by the various fungi. Estimates 
were based entirely on the slash proper (i. e., the 
debris from trees that had been alive until either 
felled or knocked down during logging) when- 
ever it could be distinguished from the rest of 
the debris. These estimates were made only after 
(1) a careful examination of an area one-half 
acre or more in extent, (2) partial dissection of 
numerous logs and branches, and (3) inspec- 
tion of the masses of small debris. 


Factors INFLUENCING DECAY 


Winters throughout the region are usually cold 
enough to retard decay materially, but tempera- 
tures are otherwise generally favorable. Moisture 
conditions, on the contrary, are most favorable 
during the winter. Summer rainfall is slight and 
average relative humidities, particularly in the 
Douglas fir type, are rather low. During most of 
the summer, consequently, parts of the debris that 
are fully exposed to sun and wind may be too 
dry to decay. Tests of samples taken from 
branches and logs during the summer showed 
that sufficient moisture for decay was consistently 
present oaly in the heartwood and inner sapwood 
of logs, in the outer sapwood of logs that were 
densely shaded or well protected by bark, and 
in branches in contact with at least partly shaded 
soil. Although logs whose bark is thick and al- 
most intact may sometimes, in moist situations, 
become and remain too wet to decay,° retarda- 
tion of decay is usually caused by deficiency 
rather than by excess of moisture. Accordingly, 
retention of bark and the development of dense 
shade appear generally favorable to the decay 
of slash. 

About one-eighth to one-quarter of the bark of 
tops and cull logs less than two feet in diameter 
is torn off during the logging operation, approxi- 
mately twice as much is destroyed by fire if the 
slashing is burned, and part of the remainder 
sloughs during the next few years. A large pro- 
portion of the surface sapwood thus exposed may 
remain sound for many years, either because it is 
too dry during seasons warm enough for fungous 
growth or because it is periodically sterilized by 
solar heat. This condition is most pronounced in 
spruce and hemlock, whose bark is thinner and 


“Decay, as used in this paper, refers to the typical 
(advanced) stage of fungous attack, in which the 
strength of the wood is greatly reduced. 

*During the driest months of the year, moisture con- 
tents above 250 percent were sometimes found in wood 
immediately under the bark of large Douglas fir logs. 
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less tenacious than that of Douglas fir. The only 
fungus commonly able to attack such decorticated 
sapwood is the heat- and drought-tolerant Len- 
zites sepiaria (Wulf.) Fr., which first infects eith- 
er the central or the innermost portions of the 
sapwood (probably through checks) and subse- 
quently spreads through part of the heartwood 
and all except the outermost layers of the sap- 
wood. Fomes pinicola (Sw.) Cke., F. subroseus 
(Weir) Overh., and other fungi also attack the 
heartwood, and the logs eventually become com- 
pletely rotted except for the thin, “case-hardened” 
shell, which remains sound until either disintegra- 
tion of the log or the development of dense shade 
subjects it to more favorable moisture conditions. 

Larger logs have relatively thick and tenacious 
bark, and their sapwood is consequently moister. 
The bark of even the largest hemlock and spruce 
logs is not thick enough to maintain sapwood 
moisture contents above the maximum for decay, 
except under unusual conditions, but moisture 
contents near or below the minimum for decay 
are apparently much less common in such logs 
than in smaller ones. 

Polystictus abietinus (Dicks.) Sacc. & Cub. and 
other mesophytic fungi predominate in the sap- 
wood of logs that become decayed while the 
bark is still practically intact. Heartwood in 
such logs is usually attacked by the same species 
of fungi as in decorticated logs, but sometimes is 
extensively decayed by Ganoderma oregonense 
Murr. and other species adapted to very moist 
habitats. 

No relationship could be found between season 
of logging and tenacity of bark. The extent to 
which decay may have been retarded by the 
droughts of the late 1920’s and early 1930’s is 
problematical. 

“Wet rots” (soggy and often mucilaginous) 
caused by Ganoderma oregonense and Fomes 
applanatus (Pers.) Wallr. were much more abun- 
dant in the spruce-hemlock slashings of Wash- 
ington® than in those of Oregon, but no other 
marked difference was observed between local- 
ities in the same forest type. Decay of tops and 
cull logs appeared to be slightly more rapid on 
north than on south slopes, and where the trees 
were felled during the spring or summer than 


_“Lachmund, H. G. Slash decay from the protection 
viewpoint. pp. 59-60 of Cooperative forest study of 
the Grays Harbor area (Washington). Western Forestry 
and Conserv. Assoc., Portland, Oreg. 1929, ; 
All the spruce-hemlock type slashings examined in 
Washington were in Grays Harbor County. 
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where they were felled during the fall or winter. 
However, the basis for the study was not large 
enough and the estimates were not sufficiently 
precise to permit satisfactory analysis of the effect 
of such variables on either rate or character of 
decay. Data presented herein must accordingly 
be considered indicative of general trends only. 


DrcAay OF SMALL DEBsRIS 


Most of the branches and practically all of the 
needles and twigs are destroyed when slashings 
are burned. The discussion in this section con- 
sequently refers only to unburned slashings. 

In both forest types, disintegration of needles 
and twigs of all species is usually almost complete 
within 10 to 12 years after logging. Occasionally, 
however, on very dry sites in the Douglas fir type, 
the majority of the needles and twigs may remain 
intact for more than a decade. 

Branches not broken off during logging usually 
remain entire and sound for many years, partic- 
ularly in the Douglas fir type, except for some 
fragmentation caused by the excessive swelling 
and shrinking of the compression wood. When 
in contact with the ground or in masses of debris, 
however, they usually become fairly thoroughly 
decayed within 10 years after logging. Table 1 
shows the average percentages of branch volume 
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found to be decayed on slashings of various ages 
in both forest types. Appreciable disintegration 
of branches was found only on a few of the oldest 
spruce-hemlock slashings. 

Sporophores of Lenzites sepiaria are common 
on branches, particularly on the larger branches. 
This fungus causes a little more than one-eighth 
of the decay in small branches and about one- 
third of the decay in large branches. Schizo- 
phyllum commune Fr. and several species of 
Polystictus and Stereum are common on branches 
in spruce-hemlock slashings. Duff- and humus- 
inhabiting fungi, which it was not practicable to 
identify, are believed to be responsible for much 
of the decay of small branches in the spruce- 
hemlock type and of both large and _ small 
branches in the Douglas fir type. 

Western red cedar branches usually decay 
slowly, except in moist situations, because of the 
durability of their heartwood and the slight and 
transient protection afforded by their bark. 


Decay oF Tops AND CULL Locs 


Many of the fungi that ordinarily attack heart- 
wood of living trees can continue activity for 
many years after the death of their hosts, and 
sometimes may even attack previously uninfected 
slash, but practically all the decay of slash in this 


Tasie 1.—Dercay or BRANCHES, Tops, AND SMALL CuLL Locs 


Average volume decayed in 
tops and small5 cull logs 


Z a Slashings Average age Average branch 
s) & examined of slashings! volume decayed Sapwood Heartwood 
© 2 Small Large Burned Unburned Burned Unburned 
2 2” Burned Unburned Burned Unburned branches? _ branches4 slashings slashings slashings slashings 
Yrs. No. No. Vrs: Yrs. Percent Percent Percent Percent Percent Percent 
Douglas fir type 
itor DF 26 31 3.4 32 21 14 45 46 2A 1 
WH 21 25 AP, 3.0 17 15 33 44 q! lz 
6 to 10 DF 15 14 7.9 Meds 57 44 66 79 8 6 
WH 15 13 7.9 WL, 58 52 66 80 50 46 
11 to 15 DF i 8 13.0 13.0 61 47 74 69 28 ll 
WH 7 7 13.0 13.0 61 49 90 89 79 77 
16 to 20 DF 3 1 Ves 16.0 70 60 78 90 43 20 
WH 3 1 17.52 ~ +160 60 50 87 95 88 75 
Spruce—hemlock type 
DF 8 6 3.4 3.2 32 PANE 49 48 1 ] 
itor 5 WH 11 10 3.6 3.4 29 AAI 33 56 12 25 
SS 9 8 3.8 3.3 24 12 28 37 2 3 
DF 6 10 6.8 7.6 69 39 oe ie A a 
11 15 U3 es 61 56 E 
ae SS Si 8 8.2 7.6 69 45 Wes 80 15 39 
DF 3 4 13 11.5 96 57 82 86 10 i 
11 to 15 WH 4 8 11.5 11.9 91 81 90 94, 81 88 
SS 2 Z 11.5 12.0 85 75 75 94 Mie 50 
DF 1 1 18.0 18.0 98 98 3 2 
16 to 20 WH 1 2 18.0 18.0 98 94 98 90 
SS II 0 18.0 = 90 20 


Years since logging. 
“DF = Douglas fir. 

WH = Western hemlock. 
SS = Sitka spruce. 


8..ess than 1 inch in diameter. 
4More than | inch in diameter. 
®Less than 2 feet in diameter. 
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region is caused by fungi whose mode of life is 
usually or always saprophytic in the strictest 
sense of the term. Since it was impossible to 
distinguish post-logging decay caused by the most 
common heart-rotters of living trees’ from that 
which had occurred before logging, decay caused 
by such fungi was ignored. The errors thus 
incurred, although noncompensating, were too 
small to affect materially the results of the study. 

The data in Table 1 indicate that the rate of 
decay of sapwood is approximately the same in 
both forest types, on burned and unburned slash- 
ings, and in all three species. One-third to one- 
half of the sapwood of tops and small (less than 
two feet in diameter) cull logs usually becomes 
decayed within 5 years after logging, but decay 
subsequently progresses more slowly since condi- 
tions in the remaining sapwood are less favorable 
than in the wood first attacked. With the excep- 
tion of Douglas fir on unburned slashings, decay 
of sapwood is usually somewhat more extensive 
in large logs than in small. 

Douglas fir heartwood decays rather slowly be- 
cause of its intrinsic durability and its frequently 
excessive moisture content (particularly in large 
logs and in the spruce-hemlock type). Heartwood 
of small hemlock logs decays about as rapidly as 
the sapwood except during the first few years 
after logging. The rate of decay of spruce heart- 
wood is approximately intermediate between that 
of Douglas fir and that of hemlock. Heartwood 
in large spruce and hemlock logs becomes de- 
cayed only about two-thirds as rapidly as in cor- 
responding small logs, probably because of the 
longer time required for fungi to penetrate the 
relatively thick heartwood cylinder. Heartwood 
of large Douglas fir logs averaged less than one- 
tenth decayed even on the oldest slashings exam- 
ined. 

Hemlock logs as much as a foot in diameter 
could frequently be kicked to pieces on slashings 
more than 10 years old, but no appreciable dis- 
integration of logs was observed on any of the 
slashings. 

Lenzites sepiaria causes more than one-third of 
the decay of sapwood, except in Douglas fir on 
unburned slashings in the spruce-hemlock type. 
It is considerably more destructive in hemlock 


‘Fomes (Trametes) pini (Thore.) Lloyd and Polyporus 
schweinitzii Fr. in Douglas fir, western hemlock, and 
Sitka spruce; F. laricis (Jack.) Murr. in Douglas fir; 
and Echinodontium tinctorium E. & E. in western hem- 


lock. 


JOURNAL OF FORESTRY 


and spruce than in Douglas fir, in the Douglas 
fir type than in the spruce-hemlock, and on 
burned slashings than on unburned (particularly 
in the spruce-hemlock type). Polystictus spp. (P. 
abietinus in both forest types, and P. versicolor 
(L.) Sacc. in the spruce-hemlock type) cause 
about one-tenth to three-tenths of the decay of 
sapwood. Fomes pinicola is usually fairly com- 
mon in the sapwood and is by far the most impor- 
tant single cause of decay of heartwood, although 
L. sepiaria is also very common in hemlock heart- 
wood and F. swbroseus causes extensive decay in 
Douglas fir heartwood on occasional slashings in 
the Douglas fir type. “Wet rots” are usually 
rather rare. Armillaria mellea, (Vahl.) Quél., F. 
annosus (Fr.) Cke., Polyporus fibrillosus Karst., 
Stereum spp., and several other fungi frequently 
attack logs but are of relatively slight individual 
importance. Most of the decay of western red 
cedar sapwood is caused by Polystictus spp. 
(principally P. cuneatus Murr.). 

Sporophores are seldom common on slash less 
than 3 years old and are most abundant from 4 
to 6 or 7 years after logging, thereafter gradually 
decreasing in number. Lenzites sepiaria fruits 
abundantly, particularly on exposed sapwood. 
Species of Stereum (on unburned slashings) and 
Polystictus fruit fairly commonly where the wood 
is still covered with bark. Sporophores of Fomes 
subroseus are often common on stumps but are 
rare on logs except on occasional slashings. 
Ganoderma oregonense, F. applanatus, and F. 
annosus usually fruit only in moist situations. 
such as the lower sides of densely shaded logs. 
F. pinicola sporophores are common only on ° 
slashings more than 10 years old. 


EFFECT OF SLASH Decay on FirE Hazarp 


By far the greater part of the readily inflam- 
mable fuel on burned slashings consists of accu- 
mulations of dead herbaceous vegetation. Prac- 
tically all the small debris has been destroyed by 
slash-burning, and the charred logs that remain 
have relatively little effect on the rate of spread 
of fire, although they make control more difficult. 
As these logs decay they gradually become less 
of an obstacle to the construction of fire line; 
however, this process is slow and, prior to the 
complete disintegration of the logs, may frequent- 
ly increase rather than decrease the difficulty of 
control, since fire smolders and creeps more 
readily in decayed than in sound wood. Fire 
hazard on such slashings becomes materially re- 
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duced only as the herbaceous plants are replaced 
by brush or coniferous reproduction. 

Fire hazard on unburned slashings of recent 
origin is exceedingly high. Most of the needles 
and many of the twigs fall within one or two 
years after logging but fire can still spread rapid- 
ly through the tangles of small debris, and hazard 
consequently remains high for several years, until 
perennial vegetation shades the slash sufficiently 
to prevent excessive drying. As on burned slash- 
ings, decay of logs is too slow to facilitate fire 
control materially during the period when rapid 
control is most likely to be necessary. 

Decay reduces the fuel value of slash, but dry 
decayed wood ignites readily and may spread 
fire even more rapidly than does corresponding 
sound wood. Detailed investigations are neces- 
sary to determine the extent to which different 
kinds of decay modify the ability of wood to ab- 
sorb and retain water under various conditions; 
however, cursory studies of the moisture content 
of the types of decay most commonly found in 
slash indicate that decayed wood is usually moist- 
er than sound wood when well protected by bark 
or shade, but is otherwise somewhat drier.® It 
must therefore be concluded that decay merely 
enhances the effect of exposure or shade on the 
moisture content of slash, and that the gradual 
reduction of fire hazard on slashings is caused 
primarily by the development of a dense pro- 
tective cover of shrubs or reproduction. 


PATHOLOGICAL IMPORTANCE OF SLASH-INHABIT- 
ING FuNGI 


Fungi that frequently cause serious heartrots 
of living conifers® fruit occasionally on slash, and 
at least two of the common slash-destroying spe- 
cies (Fomes subroseus and F. pinicola) also 
cause some decay in living trees, but sporophores 


®The so-called “wet rots” appear fairly resistant to 
desiccation, but these are usually found only in moist 
situations. 


°See footnote 7. 
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of all these are rare in this region on slashings 
old enough for the reproduction to have become 
susceptible. Since inoculum from other sources 
will be abundant under almost any conceivable 
conditions, it is improbable that the presence 
of slash will have any direct effect on the preva- 
lence of heartrots in the succeeding stand. 

Armillaria mellea and Fomes annosus are of 
no importance in this region! at present, but 
are potentially dangerous root-rotting organisms. 
Although they cause relatively little decay they 
are of widespread and frequent occurrence in 
slash, which may consequently prove to be a 
source of serious infection. However, A. mellea 
attacks reproduction about as frequently on 
burned slashings as on unburned, and appears to 
be almost ubiquitous in forest soils throughout 
the Douglas fir region. It is probable, therefore, 
that the extent to which future stands are attacked 
by A. mellea, at least, will be determined pri- 
marily by factors other than the presence of in- 
fected slash. 

Other fungi common in slash in this region 
seldom or never attack living trees, and there is 
no reason to expect their behaviour to change 
materially in the future. 


SUMMARY 


Examinations of logging debris on 135 repre- 
sentative slashings west of the Cascade Moun- 
tains in Oregon and Washington indicate that 
decay of logs is too slow to facilitate fire con- 
trol materially during the period when rapid con- 
trol is most likely to be necessary, and that decay 
causes a marked reduction in the inflammability 
of slash only after perennial vegetation has shad- 
ed it sufficiently to prevent excessive drying. Al- 
though a few of the slash-inhabiting fungi are 
also able to attack living trees, the presence of 
old slash is not likely to cause any appreciable 
increase of disease in future stands. 


“Armillaria mellea occasionally kills young trees, but 
Fomes annosus is very rarely parasitic here. 


EFFECT OF FIVE KILN TEMPERATURES ON THE GERMINATIVE 
CAPACITY OF LONGLEAF PINE SEED 


By RAYMOND C. RIETZ? 
Forest Products Laboratory” 


Many foresters think of the Forest Products Laboratory as an institution engaged solely in forest 

products research. Although the staff of the Forest Products Laboratory does devote a large part 

of its time to forest products research, it has engaged in many studies the results of which have 
wide silvicultural implications and applications. The following paper is of this general type. 


seed-extraction plants to produce the slash 

and longleaf pine seed required for its nur- 
series. A temperature of 120° F. is used in the 
cone kilns to dry longleaf pine cones. If higher 
kiln temperatures could be used without reducing 
the viability of the obtained seed, the drying 
rate of the cones would be increased, thus step- 
ping up seed production and reducing operation 
costs. The purpose of this paper is to describe 
an experiment by the Forest Products Laboratory 
directed toward determining the effect of in- 
creased kiln temperatures on the germinative 
capacity of longleaf pine seed, the results to be 
interpreted in terms of recommendations for 
either higher or lower kiln temperatures. 

The longleaf pine cones used were collected on 
the Leaf River unit of the De Soto National 
Forest in Mississippi. The cones were collected 
from second-growth trees of an age class between 
30 and 60 years, growing in open stands at an 
elevation of 75 to 150 feet above sea level. The 
cones were stored in a shed for about two weeks. 
The mean moisture content of the cones at the 
time of kiln drying was 35 percent. 


HE U. S. Forest Service operates three 


EXPERIMENTAL DESIGN AND PROCEDURE 


The experiment was so designed that the same 
durations of time in the kiln were tried at all the 
temperatures studied. Kiln temperatures of 115°, 
120°, 125°, 130°, and 135° F. for durations of 8. 
12, and 16 hours were tried, thus making 15 
experimental runs in all. No replications of the 
kiln runs were made. The relative humidity of 
the kiln atmosphere was adjusted so that all the 
kiln runs were made at a 4 percent wood-equi- 
librium-moisture-content condition.2 The dry- 
bulb temperature of the kiln was controlled auto- 


*Acknowledgment is made to the staff of the W. W. 
Ashe Nursery for cooperation in providing the cones 
and kiln for this experiment. 

*Maintained at Madison, Wis., in cooperation with 
the University of Wisconsin. 


matically with a thermostat. The wet-bulb tem- 
perature was manually controlled by adjustment 
of the amount of fresh air intake. 

Each kiln run consisted of 10 fully-loaded cone 
trays. The usual individual tray loading is about 
3 bushels of closed cones, thus making a kiln 
charge of about 30 bushels of cones. Imme- 
diately after removal from the kiln, the cones 
were shaken and the obtained seed cleaned with- 
out dewinging. 


SEED TESTING 


Samples of the cleaned seed were germinated 
in the laboratory. The germination sample for 
each kiln run consisted of 1,000 randomly se- 
lected seeds which were carefully dewinged by 
hand and counted into sublots of 250 seeds. The 
4 sublots were sown in washed and sterilized 
plaster sand, each sublot was sown in a different 
sand flat. The sand was wet down and the flats 
were stored for a 30-day stratification period in 
a room maintained at 40° F. The germination 


room was maintained at 60° F. for 16 hours and_ 


at 80° F. for 8 hours of the day. Lamps 2 feet 
above the sand flats were lighted when the room 
was operated at 80° F. As the seed sprouted 
they were lifted and the count recorded. The 
ungerminated seeds were lifted on the 30th day 
of germination and cut to determine the number 
of blind seed sown in each sublot. 

Samples of seed from the 15 seed lots were 
tested in the field at the W. W. Ashe Nursery. 
The seed was sown in 10 randomized blocks, 
each of the 15 kiln runs being represented in 
each of the 10 blocks by a sample of 100 seed 
sown in a randomly located row across a 4-foot 


*Wood-equilibrium-moisture-content is defined as that 
moisture condition which wood attains when exposed 
to constant conditions of temperature and relative hu- 
midity long enough to reach equilibrium. At 115° F. a 
4 percent wood-equilibrium condition is maintained with 
a 21 percent relative humidity; at 135° F. a relative 
humidity of 24 percent is required. 
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GERMINATIVE CAPACITY 


seedbed. The seed used in this field study had 
been sealed in metal cans and stored for about 4 
months in a room maintained at 40° F. Prior 
to sowing, the seed was stratified at 40° F. for 
30 days in wet peat moss. Field sowing was com- 
pleted in one day, April 11, and the beds were 
immediately covered with burlap which was re- 
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Fig. 1—Course of germination of longleaf pine seed 
obtained from cones kiln dried at various temperatures 
for 8 hours. 
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Fig. 2.—Course of germination of longleaf pine seed 
obtained from cones kiln dried at various temperatures 
for 12 hours. 


moved 1] days after sowing. On December 4, 
the utilizable 1-0 seedlings were counted. 


RESULTS 

The course of laboratory germination of the 
15 seed lots representing the 15 kiln runs is 
shown in Figures 1, 2, and 3. Increasing kiln 
temperatures above 115° F. appears to reduce 
the viability of the obtained seed. 

As a kiln temperature of 120° F. has been used 
in the past to dry longleaf cones, the germinative 
capacity data were analyzed to determine if a 
kiln temperature of 120° F. produced seed hav- 
ing a significantly lowered germinative capacity 
as compared with the germinative capacity of 
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seed from cones treated at 115° F. The germina- 
tive capacity of the various seed lots is taken as 
of the 30th day of germination at which time all 
the sprouted seed, whether they had come up 
through the sand or not, were counted as ger- 
minated seed. This final count causes the rise 
in some of the germination curves between the 
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0 4 8 12 16 20 24 28 32 
ELAPSED TIME OF GERMINATION (DAYS) 
Fig. 3—Course of germination of longleaf pine seed 
obtained from cones kiln dried at various temperatures 
for 16 hours. 
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Fig. 4.—Influence of kiln temperatures on “plant per- 
centage” of longleaf pine. 


28th and 30th day of germination. The mean 
real germinative capacity values for the various 
seed lots are given in Table 1. The mean per- 
centage of blind seed in each sublot was 3.7. 
The analysis of variance, as systematized by 
Fisher,* of the real germinative capacity data 
indicated that (1) significant differences existed 
as caused by either kiln temperature or duration, 
and (2) that the influence of duration of heat 
treatment was not constant but varied as the .tem- 
perature varied. The least significant difference 
between any two individual temperature and du- 


‘Fisher, R. A. The design of experiments, Oliver and 
Boyd, Edinburgh and London. 1935. 
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ration means of Table 1 was calculated to be 4.7 
percent. The highest germinative capacity value 
is 92.7 percent and is associated with the 16- 
hour treatment at 115° F. Any mean value of 
(92.7—4.7), or 88.0 percent can be considered 
as being significantly lower and presumably re- 
duced by kiln treatment. No difference in ger- 
minative capacity is indicated as between the 8, 
12, and 16-hour duration means associated with 
a kiln temperature of 115° F. All three of the 
120° F. cone treatments produced seed having 
significantly reduced germinative capacity values, 
yet at this temperature the different durations 
do not produce significantly different results. 
At 130° F. and 135° F., however, significant 
differences between the 8-hour and the 12- and 
16-hour treatments are found, the 8-hour mean 
values being higher than the 12- and 16-hour 
values, the latter two not differing, significantly. 

The mean field count of utilizable 1-0 plants 
by treatments is given in Table 2. An analysis 
of these field data indicated that the duration of 
cone treatment did not influence the number of 
utilizable 1-0 plants counted. Temperature is 
highly influential and the least significant differ- 
ence between any of the five temperature mean 
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Fig. 5.—Relation of laboratory seed tests and field tests 
on 15 lots of longleaf pine seed. 
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TABLE 1.—MeEAN REAL GERMINATIVE CAPACITY OF LONGC- 
LEAF SEED OBTAINED FROM CoNeES HEAT TREATED AT 
Various TEMPERATURES FOR DIFFERENT DURATIONS 


Duration—hours 


Temperature 8 12 16 
ie Germinative capacity 
115 90.6 92.6 92.7 
120 87.8 86.4 85.6 
125 80.9 79.7 80.9 
130 79.7 uplee 69.3 
135 TORU 66.6 62.5 


values of Table 2 is 4.2 percent. The five tem- 
perature mean germinative capacity values are all 
significantly different. The influence of original 
cone temperature on plant percentage is shown 
graphically in Figure 4. Increasing temperatures 
above 115° F. by 5° F. increments produced 
significantly lowered plant percentage values. 
The conclusion based on the laboratory seed- 
testing data that a kiln temperature of 120° F. is 
injurious is substantiated by the field test of the 
same seed lots. 
DIscussION 


The longleaf pine cones used in this experi- 
ment produced excellent seed as measured by the 
laboratory and field tests. Kiln temperatures of 
120° F. produced seed that had a real germina- 
tive capacity of more than 80 percent which can 
be considered as good seed and ordinarily as 
high as could be expected. Yet the seed obtained 
from cones treated at 115° F. has real germina- 
tive capacity values of more than 90 percent and 
is considered superior seed. It is, therefore, sug- 
gested that a kiln temperature of 115° F. be used 
when fairly green longleaf cones have to be kiln 
dried. Theoretically, increased durations of 
heating will be necessary when 115° F. is used 
as compared with 120° F., but if a relative hu- 
midity of 20 percent can be maintained it is 
questionable if the difference will be of practical 
importance. Well air-dried cones probably can 
be kiln dried at higher kiln temperatures than 
115° F. without seed injury. Experiments are 
required to prove the contention. 

Nurserymen are interested in the correlation 
of laboratory seed testing and actual field results. 
The correlation of the laboratory and field test- 
ing results for these 15 seed lots is shown in 
Figure 5. The field germinative capacity data 
were taken as of the 21st day after field sowing. 
The correlation of the laboratory and field ger- 
minative capacity has the equation Y=x~—8.7, 
where Y is the expected field germinative ca- 
pacity when the laboratory germinative capacity 


THINNING OF RED PINE 


TaBLE 2.—Mean NuMBER OF UTILIZABLE 1-0 LONGLEAF 

SEEDLINGS PER 100 SEED Sown. SEED OBTAINED FROM 

Cones Kirn Driep at Various TEMPERATURES FOR 
DIFFERENT DURATIONS 


Original an : 

iain Original duration—hours 

temperature 8 12 16 Mean’ 
OE. Utilizable 1-0 Seedlings 
115 49.5 Soul 53.6 SPAT 
120 50.2 48.4 40.8 46.5 
125) 42.8 43.8 40.7 42.4 
130 37.3 33.3 32.3 34.3 
135 36.3 26.5 29.9 30.9 


*As each treatment in each of the 10 randomized 
blocks of the field experiment was represented by 100 
seed, this mean value becomes by definition the “plant 
percentage” value for each temperature treatment. 


is x. The mean difference was found to be 8.7 
percent. This relatively small reduction in field 
germination, which is in line with usual experi- 
ence, indicates that the seed storage conditions 
for the 4-month period did not appreciably re- 
duce the viability of the seed. 

The correlation of laboratory germinative ca- 
pacity and plant percentage has the equation 
Y—x-—35.7, where Y is the expected plant per- 
centage when the laboratory germinative capacity 


963 


is x. The mean difference between the laboratory 
tests and plant percentage is 35.7. This differ- 
ence is caused by poorer field germination (8.7 
percent), mortality during seedling establishment 
and during the growing season (13.3 percent), 
and the rejection of cull seedlings in the fall 
(13.7 percent). The differences are not neces- 
sarily characteristic of longleaf pine. Over the 
range of laboratory germinative capacity of the 
15 seed lots the difference between the laboratory 
germinative capacity and plant percentage is 
substantially the same, indicating that the field 
losses were the same for all the seed lots. Orig- 
inal kiln treatments at temperatures as high as 
135° F. did not influence the mortality of seed- 
lings once they had germinated. 


CoNncLusIons 

An experiment in the kiln drying of longleaf 
pine cones, which had been air-dried to a mois- 
ture content of 35 percent prior to heating, indi- 
cated that a kiln temperature of 120° F. is apt to 
be slightly injurious to the seed. It is therefore 
suggested that fairly green longleaf pine cones 
be kiln dried at 115° F. and at relative humid- 
ities as low as 20 percent. 


TEN-YEAR OBSERVATIONS ON THE THINNING OF 
FIFTEEN-YEAR-OLD RED PINE 


By T. SCHANTZ-HANSEN 


University of Minnesota 


The thinning of young stands in this country is not economically justifiable. Nevertheless, thin- 

ning of dense stands such as the one in which this experiment is located can give us valuable in- 

formation on the development of future stands. The early results seem to indicate that the growth 
rate of young red pine stands does respond to thinning treatments. 


a check plot were established in a dense 

stand of fifteen-year-old red pine (Pinus 
resinosa) reproduction in the Cloquet Forest, 
Minnesota. The analysis of the establishment' 
of these plots and the results of the five-year mea- 
surements? have been published. The ten-year 
measurements were taken on the four thinning 
plots in 1937, but it was impossible to remeasure 


|: 1927 four one-tenth acre thinning plots and 


1Schantz-Hansen, T. The effect of overstocking on a 
fifteen-year-old stand of Norway pine. Jour. Forestry 26: 
544-545. 1928. _ 

°Schantz-Hansen, T. Observations on the thinning of 
fifteen-year-old Norway pine. Jour. Forestry 31: 838- 
841. 1933. 


the check plot because a portion of it had been 
destroyed. A new check plot now has been in- 
stalled and the heights of the trees measured back 
to 1927, the date of the establishment of the four 
thinning plots. Although it was impossible to 
get adequate data from the new check plot on 
loss of trees in the past, its value will increase 
with every remeasurement. 


NUMBER OF TREES 


Since it was impossible to use a basal area 
calculation as a guide for thinning, the spacing of 
the trees left was used. Spacings of approxi- 


mately 4 by 4, 6 by 6, 7 by 7, and 9 by 9 feet 
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were selected. These spacings cover the normal 
range used in planting in northern Minnesota. 

Table 1 gives the number of trees per acre in 
the original stand, the number of trees removed, 
and the number present in 1927, 1932, and in 
1937. The data on the two check plots are also 
included. 

_ The original number of trees varied from 12,- 
680 on the 1927 check plot to 20,780 on the 4 by 
4 plot. Brown? gives 2,715 as the total number 
of trees per acre one inch and over in diameter 
for a normal stand of red pine at thirty years on 
an average site. If this curve is extended to the 
younger age classes, the number of trees per acre 
passes 4,000 at twenty-five years and goes con- 
siderably higher at fifteen years. It is evident 
that red pine stands, even when normal, begin 
with a relatively heavy stocking. The entire 
series of plots, however, indicates a considerable 
degree of overstocking when compared with the 
normal yield table. The 9 by 9 plot now has the 
normal number of trees for a seventy-year-old 
stand, the 7 by 7 plot for a fifty-year-old stand, 
the 6 by 6 plot for a forty-year-old stand, and the 
4 by 4 plot for a thirty-year-old stand. The initial 
thinning was thus heavy enough to provide an 
adequate increase in growing space in each in- 
stance. 

During the first five-year period, the heaviest 
loss occurred in the heavily thinned plots. This 
loss was apparently caused by the “shoe string 
fungus” (Armillaria mellea). Whether the in- 
creased activity of the fungus was the result of 
the thinning is questionable. During the second 
five-year period the heaviest loss occurred in the 
4 by 4 plot where competition was keenest. In 
this plot there was a loss of 100 trees per acre. 
In each plot the loss can doubtless be considered 
as normal or below. 

In March 1935 a very severe sleet storm laid 
this entire stand flat. Immediately after the storm 
it appeared as if the entire stand were ruined. 
The recovery, fortunately, was quite complete. 
Considerable damage seemed to be permanent. 
In some instances leaders were broken, trees were 
bent over permanently, and a large number of 
branches were broken off. At the time of the 
1937 remeasurement in the new check plot 2,040 
trees per acre had been damaged by the storm; in 
the 4 by 4 plot 230 trees per acre had been dam- 


’Brown, R. M. and S. R. Gevorkiantz. Volume, yield, 
and stand tables for the tree species in the Lake States. 
Univ. Minn. Agric. Exp. Sta. Tech. Bull. 39. 1934. 
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aged; in the 6 by 6 plot 90 trees per acre; in the 
7 by 7 plot 130 trees per acre; and in the 9 by 9 
plot 100 trees per acre. Not only was the dam- 
age more extensive in the denser stands, but the 
individual trees suffered more. The storm oc- 
curred eight years after thinning, thus allowing 
time for the trees to take advantage of the more 
open conditions brought about by thinning. 


DIAMETER GROWTH 


At the time the plots were established, only a 
very few trees measured one inch and over in 
diameter. Table 2 gives the results for the three 
diameter measurements. In 1937 practically all 
the trees had attained a measurable diameter. 
All measurable trees are included in the deter- 
mination of the diameter of the average tree at 
each measurement. Obviously, if these figures 
were used in determining the rate of diameter 
growth, the results would not be accurate since 
they are based on an entirely new set of trees for 
each period. For diameter growth analysis, only 
the trees which were measurable in 1927 have 
been used. During the first five-year period these 
trees showed the best diameter growth in the 
7 by 7 plot; the other plots were, however, not 
far behind. The differences were not great 
enough so that any effect of thinning could be 
noted with certainty. The 7 by 7 plot was first 
in diameter growth again during the second pe- 
riod, followed closely by the 9 by 9 plot, with 
the 4 by 4 plot showing markedly less growth. 
In each instance the growth was less during the 
second five-year period than during the first. ~ 
This doubtless is the result of more adverse grow- 
ing conditions during the second period, in 
which is included the severe drought year of 
1936. A definite relationship appears to be es- 
tablishing itself between the density of stocking 
and rate of diameter growth. 

Deen* has shown that the standard deviation 
of diameter, breast high, is a good criterion of 
the expression of dominance. The expression of 
dominance indicates the progress and develop- 
ment of a stand, and should show its need for 
thinning. Since these plots are all from a single 
even-aged stand, the standard deviation of d.b.h. 
should give an indication of the effect of thinning. 
These data are given in Table 3. 

A large standard deviation of diameter usually 

“Deen, J. L. Some aspects of an early expression of 


dominance in white pine. Yale Univ. School Forestry 
Bull. 36. 1933. 
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Taste 1.—Numper or Trees Per Acre tN Rep Prine THINNING PLots IN CLoQuET Forest 


Established: 1927. Age: 15 years. 


Remeasured: 1932 and 1937. 


Number of trees 


per acre 


Removed in 


Plot ‘ Original thinning Left after thinning Loss through death 
number Spacing 1927 1927 1927 1932 1937 1927-32 1932-37 
Feet 

1 4 by 4 20,780 18,140 2,640 2,610 2,510 30 100 

2 6 by 6 15,020 13,490 1,530 1,510 1,500 20 10 

3 7 by7 13,140 12,260 880 840 830 40 10 

4 9 by 9 20,180 19,610 530 530 500 40 30 
Check 1927 126802 6 ee 12,680 CP he, = ee 3,440 
(Cigale Why eae ee 2 ee So ee 9,640 


TABLE 2.—BasaL AREA PER AcrE, AVERAGE DIAMETER, AND DIAMETER GRowTH oF Rep Pine THINNING PLots AT 
CLoquet Forest 


Number of trees per 
acre one inch d.b.h. 


Average d.b.h. of 


trees one inch and Diameter growth of trees 


Plot Basal area per acre and over over one inch and over in 1927 
number Spacing 1927 19325 193792 7 e932) O38 7E 1927 1932 91937 192721982) 1932-1937 
Feet Square feet Inches Inches 
1 4by4 1.94 38.57 87.89 260 2,250 2,460 1.33 Wee 2.55 1.28 .78 
2 6by6 5.96 38.48 85.25 7101500) 9155007 1.25 il Byrall 1.26 94 
3 Tby7 156 19.62 50.53 140 840 850 1.42 AeANIL Shes. 1.40 1.22 
4 9by9 0.53 6.26 19.74 60 430 500 1.27 1.63 2.69 1.10 1.06 
1927 Check 108i SiO, aa neers ey eee os 1.45 ES 
1937 Check SOs. <i se 2.05 


shows a satisfactory expression of dominance, 
whereas a small standard deviation usually shows 
that the stand is not progressing satisfactorily. 
The optimum ranges have not been determined. 

In 1932 the 4 by 4 spacing appeared to be the 
most desirable as indicated by the standard 
deviation. This is in keeping with Deen’s find- 
ings for white pine in New England. By 1937 
the picture had changed somewhat. The largest 
standard deviation was found in the 7 by 7 plot, 
followed by the 9 by 9, the 6 by 6, and then the 
4 by 4. This parallels the rate of growth in diam- 
eter. It may indicate a tendency towards stagna- 
tion in the more heavily stocked plots. Subse- 
quent remeasurements can give the answer. The 
standard deviation of diameters for the 1937 
check plot was larger than for any of the thin- 
ning plots. This possibly may be due to the small 
diameters; to serve as an adequate criterion, 
d.b.h. must be measurable. In the case of the 
check plot, many of the trees fall in the one inch 
diameter class or less. The average diameter of 
2.05 inches shows a much poorer development 
than in any of the thinned plots. 

The normal yield table gives a basal area of 
171 square feet for a thirty-year-old red pine 
stand on an average site. From the standpoint of 
number, the 4 by 4 spacing will be the only plot 


which will approach normal conditions at thirty 
years. At present it has a basal area of 87.89 
square feet per acre. This means that it will have 
to double its basal area during the next five years. 
During the past five years it more than doubled 
its previous basal area. Much of this increase 
was due to the large number of trees that became 
measurable during the second five-year period. 

A comparison of the basal area and number of 
trees per acre of thinned stands with normal 
stands serves largely as an indicator of the need 
for additional thinning. Apparently the 4 by 4 
spacing is the only plot which should be thinned 
again within the next decade. 


Heicut GrowTH 


Height growth is a function of site and as such 
should be independent of many factors which in- 
fluence diameter growth. Because the plots are 
relatively close together, it was assumed that the 
site was uniform. Table 4 gives the information 
on the original average height and the subsequent 
height growth. The original average height in- 
dicated that the plots were quite comparable since 
the average height varied less than a foot over 
the entire series. It must be remembered that 
the stand was young and that height growth had 
just begun to accelerate. The 9 by 9 plot has 
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TABLE 3.—STANDARD DeviATION DIAMETER Breast Hicu 
oF THINNING AND CHECK PLoTs 


Standard deviation of breast 
high diameter 


Plot number Spacing 1932 1937 
1 4 by 4 1.007 694 
2 6 by 6 SYM .696 
3 7 by 7 563 781 
4 9 by 9 498 .738 
1O3vmCheeka uae.) a .910 


consistently shown the poorest height growth; the 
6 by 6 plot, the best. It is evident that thinning 
has had a stimulating effect upon height growth. 
At twenty-five years, dominance should begin 
to express itself and crown classes should be 
easily recognizable in the thinned plots. _ It was 
found difficult, however, to distinguish dominants 
in the denser unthinned plot at this age. The 
height of the average dominant tree is, of course, 
the indication of site quality. The height of the 
average dominant in the 4 by 4 plot is 19.6 feet, 
in the 6 by 6 plot 20.9 feet, in the 7 by 7 plot 
19.6 feet, and in the 9 by 9 plot 17.1 feet. These 
differences indicate some slight differences in site 
quality, and checks in perfectly with the height 
growth during the second five-year period. Ac- 
cording to Brown’s? site index graph, the 6 by 6 


*Brown, R. M. and S. R. Gevorkiantz. Loc. cit. 
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plot falls in the lower portion of the fifty-foot site 
index; the 4 by 4 and 7 by 7 plots fall in the 
upper portion of the forty-foot site index; and the 
9 by 9 plot in the lower portion of the forty-foot 
site index. These differences may not hold later 
in the life of the stand, but there is every indica- 
tion that they will. This condition seems to be 
an illustration of the variation in site quality over 
relatively short distances, and indicates the need 
for the consideration of small areas in intensive 
forestry practice. 


SUMMARY 


1. Four thinning plots and a check plot were 
established in a fifteen-year-old stand of red pine 
in 1927. 


2. The first remeasurement, made in 1932, 
showed some advantage in diameter growth for 
the 7 by 7 spacing. This advantage held good 
in the second five-year period. 


3. Differences in height growth are appar- 
ently caused by slight variations in site. 


4. All the thinned plots show considerable 
better growth than the check plots and suffered 
less from storm damage. 


TABLE 4.—AVERAGE Heicut anp HeIcHT GrowTH oF RED PINE THINNING PLots aT CLoquet Forest 


Average height 


Annual height growth 


Before After Before Trees 
thinnnig _ thinning thinning left 
Plotnumber Spacing 1927 1927 1932 1937 1927 1927 1927-32 1932-37 
Feet Feet Feet 
1 4 by 4 3.8 6.0 11.24 16.30 0.25 0.40 1.04. 1.16 
2 6 by 6 4.1 7.69 12.54 19.28 0.27 0.51 0.98 18%) 
3 U Nox % 4.4.4 6.79 10.95 16.76 0.29 0.45 0.84 1.16 
4 9 by 9 EW 5.74 8.54 12.84. 0.23 0.38 0.56 0.86 
Check 1927 4:3” eRe 865) oe ee 0:29 ee 0.86 
Check 1937 6.1 10.4 14.6 0.40 0.40 0.86 0.84 


THE DEVELOPMENT OF BLISTER RUST ON YOUNG PLANTED 
NORTHERN WHITE PINE 


By RAY R. HIRT? 
New York State College of Forestry 


White pine blister rust is known to be very destructive to white pines, but few data are available 

showing the progress of the disease in young plantations of northern white pine. In six plantations 

it was found that a single exposure of young white pine to telium-bearing leaves of European black 

currants for 12 or 24 hours resulted in 4 percent of the trees becoming infected. Continuous exposure 

resulted in 69 percent infection. Within five years after infection, approximately one-third of the 
diseased trees had died. 


[a development of white pine blister rust 


during an 8-year period in a plantation of 

northern white pine (Pinus strobus L.) es- 
tablished in 1927 in the Adirondacks was re- 
ported in 1936.? The present paper discusses a 
similar study of six plantations established be- 
tween 1928 and 1933 with 2-2 planting stock of 
the same pine species. 


MetTHOopDs 


The plantations were located adjacent to one 
another on a sandy flat on the Charles Lathrop 
Pack Demonstration Forest, Warrensburg, N. Y.., 
within the natural range of northern white pine. 
They were established (one plantation each sum- 
mer) from 1928 to 1933, inclusive, and the meth- 
ods of planting and exposing the pines to possible 
inoculation with the sporidia of the blister rust 
fungus (Cronartium ribicola Fischer) were the 
same each season. 

During the early spring of each year the young 
pines were placed in 6-inch paper pots and set in 
the ground within planting beds in an area that 
had been protected from blister rust infection by 
the removal of ribes in the manner recommended 
by blister rust control workers for the protection 
of forest stands of white pine. As soon as telial 
columns of Cronartium ribicola had appeared on 
the leaves of cultivated European black currants 
(Ribes nigrum L.) in a ribes garden maintained 
some distance away for research purposes, from 
20 to 30 of the potted pines were taken at one 
time from the planting beds and were placed on 
the ground near the rust-infected bushes. In the 


1These investigations were made by the writer while 
employed as Agent in the Division of Plant Disease 
Control, Bureau of Entomology and Plant Quarantine 
and in the Division of Forest Pathology, Bureau of 
Plant Industry, in cooperation with the New York State 
College of Forestry. 

"Hirt, R. R. The progress of blister rust in planted 
northern white pine. Jour. Forestry, 34:506-511. 1936. 
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experiments performed during 1928 and 1929, 
each group of potted pines was exposed to inocu- 
lation by the rust fungus for a continuous period 
of 24 hours; from 1930 to 1933, inclusive, the 
period was 12 hours. Each set of pines was ex- 
posed to the rust only once, but every year a new 
group of trees was exposed to the rust daily from 
the first appearance of telial columns on the ribes 
leaves in the early summer until the frost caused 
the leaves to drop in the autumn. In all, 12,192 
trees were exposed during the 6-year period of 
the experiment. 

Following the exposure of the trees to possible 
inoculation by the rust fungus, they were re- 
moved to a permanent planting area, from which 
the ribes within a minimum of 900 feet from 
the border of the plantation had been eradicated 
in accordance with standard control practice. 
The planted trees were spaced about 4 by 4 feet, 
being placed in the soil without being removed 
from the paper pots, which soon decayed. 

In addition to those trees exposed for only 12 
to 24 hours to the blister rust fungus, 90 trees 
and 100 trees during 1932 and 1933, respectively, 
were subjected to possible inoculation throughout 
the entire summer by planting them around the 
infected bushes of European black currant within 
a radius of about 6 feet. At the end of the re- 
spective summers the trees were removed to the 
previously described planting sites. 


RESULTS 


Infection under experimental conditions.— 
During each summer there were many 12- and 
24-hour periods when weather conditions were 
not favorable for the establishment of Cronartium 
ribicola upon the exposed pines. Nevertheless, 
237 trees or approximately 2 percent developed 
blister rust cankers (Table 1). This fact empha- 
sizes the danger to young northern white pine 
trees in infection areas where ribes abound, since 
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periods of 12- to 24-hour duration favorable for 
pine inoculation and infection are apt. to occur 
several times during a summer season. As ex- 
pected, continuous exposure of young pines to 
infected ribes bushes throughout a summer re- 
sulted in much greater infection than from one 
exposure of 12 to 24 hours. 

Death of infected trees —Six hundred ninety- 
six trees or 6 percent died during their first sea- 
son in the plantations. Inasmuch as blister rust 
does not become visible in the bark of Pinus stro- 
bus until approximately one year after needle 
infection, no infected trees are recorded as having 
died during that time although some of the trees 
that died no doubt were infected. After the first 
season, the percentage of infected trees that died 
was appreciably greater than that of the unin- 
fected trees (Fig. 1). This percentage is almost 
the same as for the infected trees of the 1927 
planting.** 

Survival of infected trees.—Seventy-three trees 
or 31 percent of the 237 infected trees became 
free of the rust within 5 years after infection. 
This is almost the same percentage recorded for 
the 1927 planting.® Most of the infected trees 
which eventually became free of the rust were 
those trees with only branch cankers, in which 
the bark of the infected branches died so far back 
of the cankers that the fungus, an obligate para- 
site, was unable to reach the stems through the 
dead tissue. For some unknown reason 9 trees 
with stem cankers appeared to have overcome the 
rust by 1938; the cankers had enlarged very 
slowly, the yellow margins became indiscernible, 
callous tissue developed, and before the stems 
were girdled the cankers healed over and left no 
visible characteristic evidences of blister rust. 
The cankers on these 9 trees at first were so typi- 
cal of those caused by the blister rust fungus that 
no microscopic examination of the diseased tis- 
sues was made to determine the presence of char- 
acteristic hyphae of Cronartium ribicola. 

Production of aeciospores.—In order for aecio- 
spores to be formed it is necessary for the bark, 
in which pycniospores are produced during the 
summer, to remain alive until the following 
spring. On young trees of Pinus strobus the 


*See footnote number 2. 
“In 1938, 11 years after the 1927 plantation was estab- 
lished, only 8 of the 244 originally infected trees still 
harbored the rust; 163 of the infected trees had died 


and 73 others had become free of the rust for various 
reasons. 


°See footnote number 2. 
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Percentage oF 
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branches and stems are small in diameter and 
have thin bark, which usually dies soon after it 
is invaded by Cronartium ribicola. Aeciospores 
were produced on relatively few trees during the 
first 5 years after infection (Table 1); the 
cankers on these trees were small and the aecial 
blisters were not abundant, some cankers having 
as few as two aecia. Therefore aeciospores were 
not produced in great quantity at any time and 
consequently constituted a very minor factor in 
the local spread of the blister rust fungus. 
Natural infection following standard eradica- 
tion methods.—Ribes were removed from the 
planting site and protection strip for the first 
time in 1927. The protection strip was reworked 
in 1933 and 1935. In 1927 an average of 26 
bushes of native ribes per acre was removed; in 
1933, 33 bushes per acre; and in 1935, 2 bushes 
per acre. The increase in the average number of 
bushes per acre in 1933 resulted from inclusion 
in the work area of land beyond the protection 
border which had not been eradicated of ribes 
previously and which was not in the danger zone. 
The ribes data were recorded for the entire area 
worked and were not kept separately for the pro- 
tected and unprotected portions. By July 1938 
only 63 trees or 0.5 percent of the original 12,192 
trees were found to have become infected from 
sporidia blown into the protected plantations. 
Although standard control methods give ade- 
quate commercial protection, they are not expect- 
ed to prevent entirely any subsequent infections 
in planted areas. These methods proved to be 
very effective, however, in protecting these par-- 
ticular areas against natural infection from out- 


rnd 
e) 


Years after Planting 


Fig. 1—Mortality of white pine trees infected and un- 
infected with blister rust. 
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PRINCIPLES UNDERLYING AN ATTEMPT TO ESTAB- 
LISH SUSTAINED YIELD BY SECOND GROWTH 
OPERATIONS 


At the present state in the evolution of for- 
est operation practice, which state might be 
described as the transition toward the concep- 
tion of maintaining forest growing stock for 
increment, we who are directly concerned with 
industrial forestry feel it absolutely essential 
that the cost of any departure from ordinary 
practice shall not increase the total cost of the 
forest product to a figure higher than current 
market value. That is, there must be no de- 
ferred accounts for future liquidation. 


With this economic limitation, we have to 
concentrate present effort toward improvement 
of silvicultural practice to those areas or parts 
of areas which are most favorable for low pro- 
duction costs, high value of product, (resulting 
from either quality or volume) and rapid in- 
crement. We realize the folly of attempting to 
put all forest land under immediate intensive 
management. We must eliminate from present 
effort those areas which cannot pay their own 
way; on such areas protection alone will suffice to 
safeguard all public forest benefits other than 
those incidental to marketable products. Where 
protection for such areas is lacking, it should 
be supplied publicly. 

Next to protection, easy access to all parts 
of favorable areas is required. We recognize 
the value of tractor and truck in making forest 
products accessible and in reducing operating 
costs. We must make further use of them to- 
gether with improved equipment for constructing 
semi-permanent forest roads in order to make 
possible shorter rotation of intermediate yields. 
Any mechanical means of lowering operating 
costs opens the possibility of attempting new 
departures in silvicultural practices. 

In line with segregating favorable areas for 
present effort, we must plan to utilize fully what- 
ever inherent advantages nature has provided 
in any given forest stand. By “working from the 
top” in second growth stands, we can shorten 


the initial period required for the first yield 
cutting, and more easily maintain sufficient grow- 
ing stock for continued increment. If we have 
easy accessibility tied into the picture, we can 
shorten the recurring yield periods and so, fully 
utilize the current increment, much of which 
ordinarily goes to waste in an unworked forest. 

Another factor we can utilize is the physical 
pattern of a cutting operation. Study of va- 
rious pattern effects on silvical results may be 
well worth-while. For instance, by widening out 
the distance between cutting roads we reduce 
the proportionate space physically required for 
assembling and removing the forest product, and 
increase the areas of minor disturbance. We 
must seek further departures which inherently 
tend to produce desired results. 

In all departures from ordinary practice, it is 
absolutely essential to bear in mind the woods 
worker’s earning capacity under such departures. 
We believe that his cooperation is infinitely more 
valuable in producing desirable results than is 
regulation. Regulation from the outside tends 
to arouse antagonism. Therefore, in contem- 
plating a departure, we must first prove its eco- 
nomic practicability and silvical benefits, then 
sell the idea to the woods worker for his co- . 
operation. Close contact with him, and explana- 
tion of results desired is of utmost importance. 
We have to realize that his problem of felling 
and preparing the product must not be unduly 
interfered with by our ideas of desirable silvi- 
culture. Then, too, we believe that the average 
woods worker is capable of using sound judg- 
ment which gives desirable results if we have 
his cooperation, therefore, we can avoid the 
practice of marking trees for cutting—except- 
ing for demonstration or research—and allow 
the worker to fit our problem to his. Such pro- 
cedure saves marking costs, and precludes neces- 
sity of providing penalties for non-conformance. 

We also recognize the desirability of provid- 
ing the woods worker longer periods of em- 
ployment and should continually seek means of 
bringing this about. Whatever can be done 
toward this end helps the spirit of cooperation 
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and permits greater latitude in selecting desirable 
workers for continued employment. 

Finally, all our efforts to establish sustained 
yield must be founded on the faith that it can 
be made to pay in tangible forest products, 
tempered with the realization that new practices 
take time to develop and mature, just as does a 
forest. 

E. O. ExRuartT, 
Armstrong Forest Company. 
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A Simpce, EFFICIENT SIGN-STENCILING 
APPARATUS 


The Southern Forest Experiment Station re- 
cently inaugurated on its Olustee Experimental 
Forest in northeast Florida an experimental man- 
agement plan that includes an extensive series of 
cutting treatments. The individual treatment 
areas are the 10-acre square compartments into 
which the entire forest of approximately 2,300 
acres is subdivided. Because of the system of 
coordinates used, a compartment designation con- 
sists of a combination of a letter (A to N) and 
a numeral (1 to 22), the letter indicating the row 
of compartments and the numeral the column. 
In order to facilitate accuracy in both the woods 
work and office records, each side of the com- 
partments allotted to the management plan was 
labeled with an identifying sign attached to a 
painted wooden fence post. About 600 of these 
signs were required with approximately 150 dif- 
ferent designations (A-l. A-2... A-22, B-1, 
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B-2 . . . B-22, etc.) in quadruplicate. The sign 
boards were cut 12 inches long from 1 by 6-inch 
cypress and given two coats of aluminum paint. 
The designations on the boards had to be painted 
by unskilled W.P.A. labor. A visit to the local 
Florida State Road Department sign shop led to 
the adoption of their process and apparatus for 
turning out duplicate painted signs on either 
wood or metal. The process and equipment re- 
quired is shown in Figure 1. 

The stencil is made by cutting from ordinary 
newsprint paper the entire sign in one piece as 
it is to appear in finished form, or by cutting in- 
dividual letters and numerals and combining 
them into the desired sign. Small loose pieces 
(e. g., the center of a zero) are saved to put in 
their proper places when the stencil is placed 
over the sign blank. 

The stencil apparatus consists of a base to 
which is hinged a sort of box for applying the 
paint. The base shown in the plate is a scrap 
piece of 3-inch plank. A depression for receiv- 
ing the sign blank is made by nailing strips of 
lumber onto the base. If the apparatus is to be 
used for signs of various sizes, it is essential to 
make this depression as well as the hinged box 
large enough to receive and cover, respectively, 
the largest sign. Loose blocks of wood can then 
be placed in the depression to make a snug fit for 
the smaller sign blanks. 

The hinged box consists of 4 wooden sides, 
which need not be more than 2 inches high, 
nailed together. Over the bottom of this frame- 


work is stretched a piece of organdy cloth, tack- 


Fig. 1—Apparatus for making duplicate painted signs. Left, shows a stencil being placed on the 
sign blank, which has been laid in the stationary base of the box. Right, shows paint being ap- 
plied with a squeegee through the upper hinged part. Finished signs hang on the wall. 
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ing it down along the sides. A piece of ordinary 
kraft wrapping paper with an opening cut out 
equal to the dimensions of the largest sign, is 
tacked over the organdy covering. The kraft 
paper is not required, however, if the portion of 
the organdy falling outside the area of the sign 
is given several coats of shellac to close the 
“pores” of the cloth. Care must be exercised not 
to apply shellac to the cloth which covers the 
sign, as the paint is applied to the sign through 
these pores. If the apparatus has been in use and 
is to stand idle for several hours, excess paint 
must be washed from the organdy with a rag 
soaked in turpentine to prevent the paint from 
drying and sealing the pores. The box may be 
counterbalanced with an overhead system of pul- 
leys and weight to facilitate raising and lowering 
in order to leave the hands free for manipulating 
the blanks and stencils. 

The detailed procedure for turning out du- 
plicate signs with this equipment is as follows: 
The first sign blank is so placed in the depression 
of the base that it, as well as subsequent blanks, 
will lie directly under the porous part of the 
organdy, v. e., the portion of the cloth not cov- 
ered with shellac or kraft paper. The newspaper 
stencil is placed in proper position over the sign 
blank with the small loose pieces of the various 
letters and numerals in their places. The hinged 
box is then pulled down so that the organdy is in 
contact with the stencil and the sign blank. Paint 
made expressly for stenciling' is placed on the 
organdy and then smeared over it with a rubber 
squeegee, covering all portions of the stencil 
which are cut out. The hinged cover is raised; 
the stencil will automatically be stuck to the or- 
gandy, ready for further stenciling. The first 
sign is removed and the second blank is inserted 
in the space which the first occupied. Duplicates 
are turned out in rapid fashion thereafter by 
merely lowering the box, smearing paint on the 
stencil with the squeegee, raising the box, and 
replacing the finished signs with blanks. The 
completed sign should be set aside to dry for 
about 24 hours, since so heavy a coat of paint 
has been applied that the black portions actually 
stand out in relief on the background. 


T. A. LieFELp, 
Southern Forest Experiment Station. 


“Black paint No. G-3171 made by Dozier and Gay, 
Jacksonville, Fla., has been found very satisfactory for 
this work. 
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CoMMENTS ON HENzE’s ARTICLE “A DEVICE FOR 
MEASURING SAMPLE Piotr RapIus,” AND SUB- 
SEQUENT Discussion BY G. H. LENTZ AND 
ELLwoop WILSON 


Reference is made to Karl D. Henze’s article in 
the June 1938 JouRNAL on the use of a telescope 
fitted with stadia hairs for the measurement of 
cruise plot radii, and subsequent comments by 
G. H. Lentz and Ellwood Wilson in the January 
and March 1939 JouRNAL issues respectively. 

There is an unquestionable need for some per- 
fected device to assist estimators in determining 
whether or not a tree is within a cruise plot. 
Although it is undoubtedly true that some esti- 
mators have developed through experience a re- 
markable sense for judging a required distance, 
this ability varies with the man, and within the 
man, depending on local conditions. This is 
particularly true where there is variation in slope. 
Although one may judge distances fairly well on 
plots having negligible slope, more appreciable 
slopes introduce the necessity for converting the 
slope distance to a horizontal, and consequently 
increase the opportunity for error. Hence the 
eye should only be expected to indicate that a 
tree is “doubtful,” and that its true status be de- 
termined mechanically. 

Generally this mechanical check is made with 
a tape. 
may be facilitated by staking one end of a reeled 
tape to the tree with a bent nail, then reeled out 
to the plot center. On ordinary timber cruises 
there is no necessity for measurements to the 
“nearest half-inch” Lentz claims for this method, 
since this would entail careful determination of 
the tree center, precise marking of the plot center, 
and correction for slope. On most cruises, there 
just isn’t time for such detail. 

Except for the measurement of extremely valu- 
able timber stands, an appreciable amount of 
error can be tolerated, considering that volume 
tables in themselves are mathematical approxima- 
tions, and that apart from measurement of plot 
distances, measurements for both diameters and 
height, often made ocularly with occasional in- 
strumental checks, introduce possibilities for con- 
siderable error. And, of course, there is the mat- 
ter of error in sampling. 

Therefore, there is not necessarily a need for 
an instrument of precision that will determine 
distance to a “gnat’s eyebrow,” but for some 
device or method which will split the time nec- 


As pointed out by Lentz, measurement » 
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essary for determining with consistent accuracy 
the status of a doubtful tree. 

Henze modestly claims for his stadia telescope 
an accuracy to the nearest foot. It seems that 
this instrument should be capable of doing better 
than this. In any event the development of this 
instrument is a step in the right direction, and, 
if not altogether practicable, should at least pro- 
voke further thought in ironing out its difficulties. 
Optical rangefinders have promising possibilities, 
although the difficulty with these, as well as all 
instruments based on stadia principles, is that 
correction must be made for horizontal distance 
when the plot is sloping. 

Ellwood Wilson goes to the doubtful tree and 
sights back through an Abney level on a 514-foot 
pole set vertically in the center of the plot. The 
pole is painted white for three inches at the top, 
then bright orange for “exactly 2.423 inches,” 
then another band of white at the bottom. By 
using only the lower half of the interval in the 
end of the Abney, at a distance of 59 feet, the 
angle afforded by the interval “subtends the 
space painted white.” The word “white” at the 
end of this quotation was probably meant to be 
“orange.” One or the other, the principle is sound 
if graduations are correct for a given distance. 

The chief difficulty with his method is in the 
matter of sighting. Especially with a quarter- 
acre plot, which has better than 6 feet more radial 
length than a 1/5-acre plot, care must be taken to 
avoid a crude stadia reading. This undoubtedly 
is why Henze used a telescope. It is difficult to 
see exactly “2.423 inches” through a peep hole 59 
feet away. On the other hand, an astronomical 
telescope such as Henze uses magnifies so con- 
siderably that the instrument must be held rigid- 
ly. 
The writer has used an Abney for this purpose 
on !/5-acre plots with encouraging success. In- 
stead of using 1% of the Abney interval, however, 
the interval subtended at 52.7 feet was chosen to 
equal the distance from the ground to the ob- 
server's eye, and the eye piece of the Abney 
was drawn in or out until the interval at the plot 
perimeter was proportionate to a full Abney 
interval. This scheme has several advantages. 
For one, it is unnecessary to attempt to see the 
entire interval at the plot perimenter, but may 
be done as follows: 

1. Determine the angle to the upper limit of 
the plot perimeter interval. 

2. Subtract or add (depending on whether 
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you are downhill or uphill) the angle which gov- 
erns the interval and change the Abney reading 
to suit. This calculation is automatic if the an- 
gle is marked on the indicator arm of the Abney. 

3. Take another sight. When the bubble is 
level, note where the line of sight cuts. If the 
tree is “out,” the line of sight will hit below the 
bottom of the plot perimeter interval; if the tree 
is “in,” the line of sight will cut either the bot- 
tom of the interval or above it. This procedure 
would not do so well with Wilson’s “half inter- 
val” because the smaller angle would introduce 
considerable error. 

Another advantage in using an interval corre- 
sponding to the height of the eye is that with a 
little practice one can stand at the center of a !/; 
acre plot and “see” his interval on a tree. Noting 
one’s eye height on a tree at distances less than 
60 feet seems to be a natural determination, al- 
though here again, the estimate is influenced by 
the personal equation. In a little experiment, 
however, five men having no experience, “saw” 
their eye height within about an inch on nearly 
every one of their first thirty tries, yet misjudged 
a 52.7 horizontal estimate within 5 feet to 15 feet. 
At 52.7 feet horizontal distance, an error of an 
inch in interval amounts to about 10 inches hori- 
zontally, depending on how tall you are. For 
some surveys this may be good enough; on oth- 
ers, you may want to check further with a tape if 
the case is border line. This procedure may be 
supplemented with Wilson’s pole set in the center, 
but on ocular cruises employing circular plots, 
fastest estimating is done while standing at the 
center. There is also less likelihood of missing 
trees. 

All of the above methods introduce difficulties 
on heavy slopes. Without correction the stadia 
method is good to 6 inches horizontal distance on 
a 13 percent slope, and to 12 inches on a 19 per- 
cent slope. There is a certain amount of latitude 
even on steeper slopes. For instances, assuming 
that 6 inches horizontal error is all that can be 
tolerated, on a 26 percent unitorm slope, one- 
third of the plot has slopes of 13 percent or less 
to the center. On a 14,5- acre plot with 30 trees 
distributed uniformly, about 20 trees would have 
excessive slopes to the center. Of these perhaps 
not more than 5 would be near the perimeter. 
Since the error is compensating, there is a 
mathematical probability that of these 5 trees, 
roughly only 2 would have a cumulative error, 
thus affecting 6 percent of the number of trees. 
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As Wilson suggested, the slope can be modi- 
fied by levelling the shot. With his 51% -foot 
pole there is a possibility of directly correcting 
for about 5 percent of a slope by levelling. 

The foregoing slope limitations apply to the 
use of any stadia device employing a fixed inter- 
val. There seems no reason why an Abney could 
not be designed with an adjustable interval con- 
trolled automatically by the levelling arm so that 
for a given horizontal distance the Abney inter- 
val would change sufficiently to cut a fixed plot 
perimeter interval correctly. An instrument of 
such design would give horizontal distance very 
quickly and with consistent accuracy, though it 
never could be expected to serve on a survey 
where trees are thrown “in or out” on the basis 
of one-half inch. In Henze’s device, horizontal 
correction is made by changing the length of 
the rod interval for the corresponding angle of 
slope. This can best be done when a telescope is 
used. 

On ordinary timber surveys, the use of an 
Abney in any of the ways suggested above has 
merit that should be investigated if speed is an 
essential. 

CLEMENT MESAVAGE, 
Allegheny Forest Experiment Station.' 
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Dear Mr. CLEPPER: 


In the March 1939 issue of the JourNnaL I de- 
scribed a simple and rapid method for measur- 
ing the radius of a circular sample plot and 
checking doubtful trees on or near the perimeter, 
using an Abney level and a rod with a fixed 
graduation subtended by one half the interval 
of the level at the radius of the plot. 

Last winter a much better instrument came to 
my attention and it has been tried out with suc- 
cess. This is the “clisimétre” made by Meridian 
A. G., 12 Rue Albert Anker, Bienne, Switzer- 
land. It is a very compact little instrument, 5 
inches by 1 inch, weighing 6.5 ozs. (Fig. 1), 
which can also be used for levelling, measuring 
grades, tree heights, etc. It is more accurate than 
the Abney level and has much better illumination 
so that it can be used in woods too dark for 
that instrument. 

Any convenient interval can be used on the 


_'Maintained at Philadelphia in cooperation with the 
University of Pennsylvania. 
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rod, it is only necessary to find the instrument 
reading for the radius desired. The rod is set 
up at the center of the plot and readings taken 
around the circumference at any doubtful trees. 

There are several styles of the instrument rang- 


ing from $7.26 to $13.39 complete with leather 
case. 


ELLWwoop WILSON, 
Knowlton, Que. 


DaEDALEA Untcotor Decay AND ASSOCIATED 
CANKERS OF MAPLES AND OTHER HARDWOODS 


Daedalea unicolor (Bull.) Fr. usually has been 
considered a saprophytic fungus, but Neuman,} 
Magnus,” and others have reported it as apparent- 


‘Neuman, J. J. The Polyporaceae of Wisconsin. P. 


33. 1914, 

“Magnus, P. Some observations on plant diseases 
caused by fungi. Jahresber. Ver. Angew. Bot. 11:14-18. 
1913. Abstracted in Exp. Sta. Rec. 31:546-547. 1914. 
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ly parasitic on living trees. Examination of the 
herbarium records of the Division of Forest 
Pathology showed that it has been collected rath- 
er frequently as a wound parasite on various 
hardwood species. 


In the course of a butt rot study in the Green 
Mountain National Forest, Vermont, Daedalea 
unicolor was found to be associated with decay 
and cankers of living sugar maple (Acer saccha- 
rum Marshall) and red maple (A. rubrum L.). 
It was especially common on trees of sprout orig- 
in and was also noted to a lesser extent on paper 
birch (Betula papyrifera Marshall) and yellow 
birch (B. lutea Michaux). It was collected once 
on a roadside American elm (Ulmus americana 
L.). Since the fungus appeared to be important 
on sprout maple, observations on the disease were 
made, especially in its relation to timber stand 
improvement as conducted by the Civilian Con- 
servation Corps. 


DECAY AND CANKERS OF MAPLES 


Decayed and cankered sugar and red maples 
were dissected in order to determine infection 
avenues and extent of decay. The fungus was 
found to enter the trunk most commonly through 
dead or cut companion sprouts. Cankers in the 
upper crown region associated with dead branch 
stubs were less common than basal cankers (Fig. 
1, A). Sunscald areas on roadside trees were 
often attacked by D. unicolor as were heat in- 
juries caused by slash disposal fires. The fungus 
was also found associated with old Nectria can- 
kers and trunk wounds of various kinds. 


After the fungus enters the tree it first decays 
the central part and then gradually works out 
through the sapwood on the side through which 
infection took place. When the cambium is 
reached a canker forms. The rot in the center 
of the stem advances considerably faster than 
that in the sapwood so that by the time the canker 
forms the tree is rotted three to five feet above 
the top of the canker. The outline of the canker 
is marked by faint to prominent callusing and 
often sporophores of the fungus are produced on 
the canker face soon after its formation. 

By the time the canker is well-developed, half 
or more than half of the cross-sectional area of 
the trunk is badly rotted and trees infected by D. 
unicolor are commonly wind thrown before the 
canker or fruiting become conspicuous. After 
breakage the fungus fruits in abundance on the 


down stem and upright stump (Fig. 1, B). Oc- 
casionally, however, infected trees in sheltered 
areas may persist for many years with large 
trunk cankers (Fig. 1, C). At times the fungus 
will completely girdle the tree before breakage 
takes place. 


The fungus progresses readily from sprout 
to sprout in a clump of sugar or red maple, 
even when such sprouts are widely spaced and 
independent of each other except for a sapwood 
connection at ground line. If one stem of a 
sprout clump is attacked, the others become in- 
fected and finally killed (Fig. 1, D). In this re- 
spect the fungus appears parasitic as it is capable 
of attacking sapwood. 


DAEDALEA UNICOLOR DECAY 


In living trees wood decayed by D. unicolor 
is characteristically yellow in the early stage and 
white and soft in the later stages. Cross sections 
through maple decayed by it usually show irreg- 
ular lines or zones composed of yellowish mate- 
rial which in the early stage in living trees seems 
to indicate limits of seasonal activity (Fig. 1, F). 
In the later stages of decay the yellow color dis- 
appears leaving the rotted wood dull white 
throughout. In dead wood decayed by D. unicol- 
or the yellow color of the rot in living trees is 
usually entirely absent. 


PREVALENCE OF DAEDALEA UNICOLOR 


On one Vermont area where sugar maple 
sprouts were dissected for butt rot, approximately 
13 percent of the dissected trees with dead com- 
panion sprouts were decayed by D. unicolor. 
Most of these trees showed little cankering and 
no fruiting, indicating comparatively recent in- 
fections. The diagnoses of D. unicolor decay 
were made in the field by the yellow color of 
the rot and these determinations were checked by 
isolations made from the decay by Ross W. Da- 
vidson, Division of Forest Pathology, Washing- 
tong. WG, 

The fungus was common on other areas where 
dissection work was done but its prevalence was 
not reflected in the butt rot data. These other 
areas were for the most part in older sprout 
stands and contained many maples broken over 
from D. unicolor decay but relatively few living 
trees infected by the fungus which were suitable 
for dissection in connection with the butt rot 
study. 
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Fig. 1—Daedalea unicolor on sugar maple. A, Canker on trunk. B, Fruiting on wind-thrown tree. 

Infection had taken place through dead companion sprout. C, Canker on dominant living tree. 

D, Sprout clump attacked by D. unicolor. One stem broken at the base (not shown), another dead 

but still standing, and the third with infection indicated by fruiting at the base. E, Cross section 
of rotted trunk. 
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IMPORTANCE 


D. unicolor appears important as an eliminator 
of sprout clumps, especially in second-growth 
maple stands. Such stands are frequently heavily 
overstocked and the removal of a considerable 
number of stems may be advantageous to the 
stand as a whole. However, the fungus does not 
confine itself to poor trees which have no prom- 
ise for timber; it often attacks vigorous, domi- 
nant trees. It is a rapid destroyer and trees with 
infections 5 to 7 years old as determined by cal- 
lus rings or lines of seasonal activity in the wood 
were sufficiently weakened to wind throw. The 
fungus becomes important in sprouts after the 
stand reaches an age where crowding has weak- 
ened or killed some of the companion sprouts 
thereby furnishing entrance points for infection. 
Its comparatively rapid action permits infection 
and destruction of a number of stems over a pe- 
riod of years. 

In timber stand improvement work in sprout 
maple stands, sprout stems should not be selected 
for crop trees if any of the companion sprouts 
show D. unicolor fruiting. The fungus, as it 
fruits on a dead companion sprout, appears like 
a harmless saprophyte. However, by the time 
fruiting occurs on a stub the remaining stems in 
the clump may be badly decayed. Even a low 
connection between the several sprouts in a clump 
does not render them safe from decay as the 
fungus progresses readily through sapwood. 
Therefore from the timber stand improvement 
angle no sprout stem in a clump with D. unicolor 
on any of the companion stems should be con- 
sidered as a potential crop tree. 

W. A. CAMPBELL, 
Civilian Conservation Corps and 
Bureau of Plant Industry, 
U. S. Department of Agriculture. 
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GROWTH IN CUTOVER STANDS IN THE ENGELMANN 
SPRUCE TYPE 


In order to obtain preliminary information on 
the rate of growth of residual stands of Engel- 
mann spruce, a brief study was made in eight 
different localities in Colorado. Chain-wide strips 
were run across all areas that had been cut over 
at least 10 years previously. In all 105 acres 
were included within 26 sampling strips. All 
trees 2 inches and larger in diameter at breast- 
height were tallied, being grouped into 2-inch 
classes below 8 inches and by l-inch classes above 
that diameter. Every fifth tree on the strips was 
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bored for increment and its bark thickness mea- 
sured. 

Average diameters were computed for each 
diameter class on each strip. The average radial 
growth rate was then determined by means of 
harmonized curves for each diameter class for 
periods of varying duration after cutting and for 
the 10-year period immediately preceding cut- 
ting. It was then possible to reconstruct the 
average diameter of each diameter class within 
each sampled residual stand 10 years prior to 
cutting, at the time of cutting and at 10-year 
intervals up to 50 years after cutting. Using vol- 
umes taken from local tables based on average 
height and diameter, the volume per acre for 
each sampled stand at 10-year intervals was com- 
puted and a set of curves prepared (Table 1). 


TABLE 1.—APPROXIMATE YIELD TABLE FOR SELECTIVELY 
Cur STANDS OF ENCELMANN SPRUCE IN COLORADO 


Gross growth per acre- 
annum for period 


Residual Average 20 yrs. 
volume residual 10 yrs. be- after 

class stand Basis fore cutting’ cutting 

M. ft. b.m. Ft. bum. Acres Ft.b.m. Ft. b.m, 
per A. per A. 

2% or less 1,651 13.4 50 130 

2% to5 4,291 27.8 90 145 

5 to 7% 5,984 32.6 120 160 

7% to 10 8,712 20.7 175 285 


‘Of trees now composing residual stand. 


No attempt was made to make allowances for 
site variation, the effect of which is to a limited 
extent reflected by the volume of the residual 
stand. Neither is mortality taken into considera- 
tion. Data obtained from permanent sample plots 
representing the spruce type in Colorado indicate 
that a mortality of approximately 62 percent of 
the gross volume increment may be expected 
within the first 13 years after cutting. Applying 
a correction for this factor would result in an 
increase in the average volume shown for the 
residual stands since the data, as presented, rep- 
resent only the growth of the trees present at the 
time of measurement, and not the growth of the 
stand. This is especially significant as it relates 
to the stand during the 10-year period prior to 
cutting. It is believed, however, that the data 
provide a reasonable approximation of what may 
be expected in the way of growth over large areas 
for the species as a whole within its range of dis- 
tribution in Colorado and to this extent are use- 
ful in the preparation of management plans. 

W. J. Pearce ano J. Roeser, JR., 
Rocky Mountain Forest and Range 
Experiment Station. 
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Forest Poticy CONFERENCE 


All public and private forest agencies of the 
Pacific slope will meet in Portland, Oreg., Decem- 
ber 14-16, to cooperate in solving urgent problems 
presented by current conditions and by threat- 
ened further disturbance of world and national 
affairs. Lumbermen’s and timberowners’ organi- 
zations will represent private forest enterprise 
in California, Oregon, Washington, Idaho, and 
Montana. From the same regions will be ofh- 
cials of state forest and land departments and 
of federal agencies such as the Forest, National 
Park, and Indian Services, General Land Office, 
Weather Bureau, forest experiment stations, in- 
sect, and disease authorities. British Columbia 
will also be represented. 


Under auspices of the Western Forestry and 
Conservation Association, for thirty years the 
neutral medium for such cooperation, the con- 
ference will classify its discussions under three 
heads: organization and technique of forest pro- 
tection, lumbering practices to assure continued 
production, and the bearing upon private and 
state forest management policy of various pro- 
posals for increased federal control. 


To a great extent the discussions will repre- 
sent the usual annual consideration by all in- 
volved agencies of the year’s developments in 
forest protection problems and in their solution 
along lines of technical field practice and cooper- 
ation therein. There is, however, considerable 
belief that some radical overhauling of the en- 
tire fire-control organization is desirable to de- 
crease overlapping responsibility and to increase 
efficiency. Among both private and state agen- 
cies there is also some disturbance by federal 
rivalries for control of public forest lands and 
by proposed legislation for federal economic con- 
trol of private forest industry. Many uncertain- 
ties that lie in upset world conditions, already 
affecting this country’s economic and _ political 
situation, also lead some to believe that no too- 
early definite planning of program detail can de- 
pendably meet a December situation which may 
to some extent keynote the conference as a mu- 
tually sincere “taking stock in a crisis” by all 
the western forest agencies, constituting the most 
competent as well as the most interested authori- 
ties to consider questions of Pacific slope wel- 
fare as this depends on forest protection, con- 
trol, and use. 


WESTERN ForESTRY AND CONSERVATION 
ASSOCIATION. 


JOURNAL OF FORESTRY 


EUROPEAN JOURNALS AND THE WAR 

The non-receipt by a subscriber of any 
European chemical or other scientific journal 
seriously needed as research material should be 
promptly reported to the American Documenta- 
tion Institute. 

The Cultural Relations Committee of the 
American Documentation Institute, which co- 
operates closely with the Cultural Relations Di- 
vision of the Department of State, is working 
on this problem, and hopes to be able to sur- 
mount such war obstacles as interrupted trans- 
portation, embargoes and censorship, which so 
grievously affected the progress of research dur- 
ing the last war. 

The principle should be established, if pos- 
sible, that the materials of research having no 
relation to war shall continue to pass freely, re- 
gardless of the countries of origin or destina- 
tion. 

Reports, with full details of where subscrip- 
tion was placed and name and address of sub- 
scriber, volume, date and number of last issue 
received, should be addressed to American Docu- 
mentation Institute, Bibliofilm Service, U. S. De- 
partment of Agriculture Library, Washington, 
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TREE PRESERVATION BULLETINS 

The demand for the series of pamphlets on 
shade tree care issued by the National Park 
Service and known as the Tree Preservation Bul- 
letins was so heavy that the original printing 
was soon exhausted and many orders could not 
be filled. We are now informed that a new — 
printing has been made and that a complete 
stock now is available for sale at 10 cents per 
copy. 

Orders for the following bulletins, accom- 
panied by cash, check, or money order should 
be sent to the Superintendent of Documents, 
Washington, D. C. Stamps cannot be accepted. 

Tree Preservation Bulletins 1 and 2 (com- 
bined) “Purpose and Policy.” 

Tree Preservation Bulletin 3 “Tree Bracing.” 

Tree Preservation Bulletin 4 “Shade 
Pruning.” 

Tree Preservation Bulletin 5 “Lightning Pro- 
tection for Trees.” 

Tree Preservation Bulletin 6 “General Spray- 
ing Practices.” 

Tree Preservation Bulletin 7 “Rope, Knots, and 
Climbing.” 

Tree Preservation Bulletin 8 “Safety for Tree 


Workers.” 


Tree 


BRIEFER ARTICLES AND NOTES 


Farm Foresters To MEET AT BIRMINGHAM 


Cooperative marketing of farm wood products, 
the forester’s place in land-use planning, and a 
new approach in assisting woodland owners to 
better forest management will be the subjects dis- 
cussed at the meeting of the Forestry Section of 
the Southern Agricultural Workers at Birming- 
ham, Ala., on February 7, 8, and 9, 1940. 


Foresters throughout the southern states, in- 
cluding those with state extension service, state 
forest services, forestry schools, the U. S. Forest 
Service, the Soil Conservation Service, and oth- 
ers, will hold joint sessions with agricultural 
specialists in other lines of work. The purpose 
of the sessions will be to develop ways and means 
of aiding the farmer in the management of his 
woodland. There will be three one-half day 
sessions, one each morning. 


Cooperative marketing will be discussed by a 
representative from Sweden, who will relate the 
experience of that country in cooperatives; an 
extension specialist from a southern state, who 
will present his conclusions based on many years’ 
experience in managing cooperatives dealing with 
other agricultural products; an official of a very 
successful farmers’ cooperative handling wood- 
land products as well as other agricultural prod- 
ucts, who will tell how a cooperative has served 
farmers; and a sawmill owner. The latter may be 
expected to bring out some of the difficulties in 
cooperatives as seen by the purchaser of wood- 
land products. There will be ample time for 
discussion from the floor. 

The session dealing with land-use planning will 
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include the following speakers: a forester will 
discuss the importance of farm woodlands in the 
farm economy, and will set forth the forester’s 
arguments for greater recognition of the wood- 
lands in the campaign to help the farmer to a 
better living; an agronomist will discuss the 
place of forests in relation to other crops and 
other uses for land, and will bring to the foresters 
much that they should know about planning for 
the entire farm; an economist will discuss the 
Department of Agriculture’s plan for land-use 
planning for th estate, the county, and the com- 
munity, and will bring out the place foresters 
can and should have in developing these plans; 
a representative of the Farm Security Adminis- 
tration will discuss the work of that Bureau in 
planning for farm development. 

The methods used by representatives of the 
Division of State and Private Forestry in assist- 
ing owners of several hundred thousand acres 
of privately owned forest land to better forest 
practice will form the basis for the discussion on 
the morning of the third day. The discussion 
will be held in connection with a field trip to a 
large forest tract recently placed under forest 
management. Other speakers on this program 
will include a forest landowner and a private 
consulting forester. 

Efforts are being made to have a joint session 
of the foresters of the Forestry Section, Associa- 
tion of Southern Agricultural Workers, and the 
members of the Southeastern and Gulf States 
Sections of the Society of American Foresters. 
Anyone interested in farm forestry in the South 
is invited to attend. 
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The “Two-Cut” System of Forest Liquida- 
tion in the Lake States Region. 
By Charles H. Stoddard, Jr. 45 pp. Illus. 
The Charles Lathrop Pack Forestry Foun- 
dation, Washington, D.C. 1939. 


A realistic approach to the problems created 
by the so-called destructive liquidation of virgin 
northern hardwood stands in the Lake States is 
well presented by Stoddard. This publication 
completes work done under a fellowship of the 
Charles Lathrop Pack Forestry Foundation. 

Foresters in general have been consistently 
one-sided in their viewpoint of what the lumber- 
men have been doing to the saw timber stands 
of the Lake States, and in advocating sustained- 
yield management. Stoddard notes in the fore- 
part of his study however, that in the Lake 
States, in spite of the past efforts of foresters: 

1. A policy of liquidating the timber assets 
remains the policy of the majority of the oper- 
ators. 

2. Clear-cutting has been the accepted method 
of cutting saw timber stands for most companies 
which are liquidating. 

3. Since economic pressure of one form or an- 
other is likely to keep most operators on a liqui- 
dation basis, foresters should recognize this fact, 
and devote more of their studies and energies 
to introducing better silviculture into the methods 
of cutting which are used in the liquidating 
process. 

Liquidation by partial (selective) cutting, tak- 
ing 60 percent of the volume of the average 
stand during the first cut, is suggested as the 
alternative to clear-cutting. The second cut 
would remove the rest of the stand and the 
growth accumulated on it after the first cut. This 
idea is not entirely original with the author, as 
similar recommendations were made to private 
companies in the Lake States as early as 1927 by 
Donald Bruce and C. M. Stevens. 

A comprehensive consideration of the finan- 
cial and technical problems is presented by Stod- 
dard in a case analysis of the “two-cut plan,” 
and compared with a typical clear-cutting opera- 
tion. Many lumber companies in the Lake States 


should consider the material financial advantages 
which are indicated for the two-cut plan. A 
useful survey of the data required and the steps 
necessary to apply the two-cut system is given 
at the close of the publication. Forestry as a 
profession will profit by the accumulation of 
more studies of this nature which bring out 
the business aspects of the foresters’ technical 
recommendations. 

It should be recognized, however, that many 
foresters will still object to one of the basic as- 
sumptions of this publication; namely, that the 
policy of liquidation is here to stay. Others will 
stress the point that the two-cut plan will deter 
the eventual collapse of the economic structure 
in the communities concerned for only a short 
period. 

One of the advantages cited for the plan is the 
reduction in charges for depreciation and_de- 
pletion. It is doubtful whether many account- 
ants would permit the forester to reduce these 
charges on the basis of “expected” growth as in- 
dicated on page 21. Accountants generally 
would confine this particular reduction in fixed 
charges only to “accumulated” growth. 

Stoddard has had to assume that trees of the 
same diameter class produce lumber of equal 
value per thousand board feet, regardless of 
whether they are “cut” or “left.” This assump- 
tion will have to stand until mill-scale studies 
develop more specific information on this point. 
The author has made capable use of the best 
data available on this point to present his case. 
Although the two-cut plan will not fit into some 
governmental patterns of planned economy and. 
sustained production in industry, it does have 
its advantages. In the foreword, Dr. Samuel 
T. Dana effectively summarized these advantages 
by saying the plan—‘still involves liquidation, 
but in such a way as to protect the forest, to 
increase the financial return to the owner, and 
to promote the economic and social interest of 
the public much more effectively than does the 
clear-cutting now so generally practiced.” 


W. S. BRoMLEY, 
U. S. Forest Service. 
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Men and Trees. By Joseph Gaer. 118 pp. 
Illus. Harcourt, Brace and Co., New York. 
1939. $1. 


As part of the National Problem Series this 
little volume discusses the forest situation in the 
United States and what is being done about it. 
The history of the lumber industry and the tran- 
sition of the national attitude toward forests from 
that of the pioneer who regarded them as some- 
thing to be got rid of quickly, to that of the mod- 
ern conservationist, are briefly traced. The ef- 
fects of devastation, soil erosion, floods, aban- 
doned lumber towns, and all the resulting social 
and economic dislocations are touched upon. The 
uses of wood, the value of forests, and the place 
of a permanent management policy in the future 
of America are shown. The various activities of 
the U. S. Forest Service are briefly described. 

Prepared with technical assistance from mem- 
bers of the Forest Service, Men and Trees is de- 
signed to serve as an aid to high school teachers 
in orienting the youth of the nation toward this 
phase of conservation. Presented in easily read- 
able form with attractive illustrations, this book 
should find a place in the secondary educational 
system of the country. 

EK. B. Moore, 
N. J. Department of Conservation 
and Development. 


Role of Mechanized Logging in German 
Forest Management. By Adalbert Eb- 
ner. ti+29 pp. Illus. Prepared for and 
published by The Woodlands Section, Cana- 


dian Pulp and Paper Association, Montreal. 
1939, 


The concise text and ample illustrations of this 
publication provide a clear idea of the methods 
now commonly used in removing felled timber 
from the German forests. The methods shown 
are generally good examples of the application 
of mechanization applied to removal of timber 
without damage to the forest stand, or to the 
soil or terrain. Particularly in large timber, 
Americans have applied high-powered machin- 
ery to extraction of logs without much regard 
to residual stands or to regeneration. Even a 
quick view of the illustrations in this publica- 
tion shows that we have overlooked many pos- 
sibilities in mechanized handling of smaller 
timber. 
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Skidding by men, draft animals, and tractors 
is covered briefly, including man-days of labor 
required per unit of volume. Road construc- 
tion is covered briefly as to engineering phases, 
also statistically as to mileage, costs, etc. In 
Baden State forests there is shown to be about 
one mile of some class of road to each 50 acres 
of forest. Wages in road building average 26 
cents an hour in examples quoted. 

The remaining three chapters are devoted to 
the use of motor trucks in hauling forest prod- 
ucts. Tonnage, types of tractors, and other 
equipment used are shown. The majority are 
Diesel-engine powered. Truck-loading devices 
are of considerable interest, also the fact that 
tree-length logs 60 feet long and more are com- 
monly hauled. 

The author never loses sight of the forestry 
aspects of logging. In the second chapter he 
states, “Skidding, therefore, is rightly looked 
upon as the connecting link between the silvicul- 
tural and commercial phases of forestry, be- 
tween biology and economics.” At the end he 
emphasizes that as a result of the initiative of A. 
Koroleff, he is dealing with a world forestry 
problem in a spirit of international cooperation. 

The publication concludes with a comprehen- 
sive bibliography. American readers can read- 
ily glean many ideas concerning skidding and 
trucking equipment well adapted to American 
use in several regions, but more particularly in 
regions of smaller timber where mechanization 
has heretofore been neglected. 


Burt P. KIRKLAND, 
U.S. Forest Service. 


The Northern Countries in World Econ- 
omy. Denmark, Finland, Iceland, Nor- 
way, Sweden. Prepared by an Editorial 
Committee for the Delegations for the Pro- 
motion of Economic Cooperation between 
the northern Countries. 2nd, revised edition. 
7 + 183 pp. Illus. Publ. by the Delega- 

1939, 


tions. 


This particularly timely book was first pub- 
lished, in English, in 1937, and later in the lan- 
guages of the countries concerned. This new edi- 
tion brings the figures in the first edition up to 
date. 

“There are five countries in the North of 
Europe, five countries which have, though politi- 
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cally quite independent, so much in common, his- 
torically, culturally and economically, that they 
may claim the right to appear before the world 
under the name of ‘The Northern Countries of 
Europe’ or, more shortly, “The Northern Coun- 
tries.’... It is the purpose of the present volume 
to show the significance of these countries in 
world economy.” 

The book presents an excellent, concise, and 
highly interesting picture of the people, the re- 
sources, the industries, and the trade of the five 
countries. International cooperation of govern- 
ments and private interests in the economic 
sphere is emphasized. This book itself is only 
one example of the multitude of forms that this 
cooperation has taken—in legislation, in eco- 
nomic relations, in industries, in social welfare 
measures, and in professional and vocational ac- 
tivities. It is stated that: “Cooperation within 
the woodworking industries constitutes a factor 
—possibly the most important—in the economic 
ties between the Northern Countries.” 

As would be expected, forestry and forest- 
products industries occupy a prominent place in 
the book, for forest covers 56 percent of the land 
area of Sweden, 67 percent of Finland, and 24 
percent of Norway. It is relatively unimportant 
in Denmark (8 percent) and Iceland has prac- 
tically no forest. 

With a sawn lumber output of about five bil- 
lion board feet, these countries furnished 28 per- 
cent of the world’s lumber exports in 1937. It is 
stated that Finland alone produces 30 percent of 
all the plywood reaching the international mar- 
ket, and 80 percent of the world’s supply of bob- 
bins. The Northern Countries together produced 
20 percent of the world’s supply of mechanical 
pulp, 34 percent of the chemical pulp, and 9 per- 
cent of the paper, in 1937. The exports of tim- 
ber, pulp, and paper from Norway, Sweden, and 
Finland in 1937 amounted to $441,000,000, or 
approximately one-half of all their exports. 

The underlying philosophy of the trade poli- 
cies of the Northern Countries is especially inter- 
esting and heartening against the background of 
Europe in 1939. “The trading nations of the 
North realized early the necessity for peaceful 
cooperation among the nations, and they con- 
stantly declared their willingness, according to 
their power, to contribute to the restoration of an 
international economic intercourse free from all 
arbitrary obstacles. They are convinced that the 
prosperity of each individual nation can in the 
long run only be founded upon the confident co- 
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operation of all the nations and they see in the 
principle of equality of treatment an indispen- 
sable means of promoting the world’s economic 
progress, an irreplaceable condition of the ma- 
terial betterment of the world, for the mainte- 
nance of peace and the development of civiliza- 
tion.” 
W. N. SPARHAWK. 
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Lumber: Its Manufacture and Distribution. 
By Ralph C. Bryant. 2nd edition. xxiv + 
535 pp. Illus. John Wiley and Sons, New 
York. 1938. $5. 


Bryant’s first edition of Lumber was the first 
and most complete book of its kind. The second 
edition, published within a year before his un- 
timely death, brings the first edition up to date 
and adds much additional material on marketing. 
The second edition keeps this work in the lead of 
books on the manufacture and distribution of 
lumber. 

Lumber manufacturing in general appears to 
be a simple process, and so it is—mechanically. 
However, the peculiar characteristics of logs— 
shape, variable quality, variety of products that 
can be cut from a single log, and the inherent 
necessity of wasting part of the log in reducing 
it to useful products, introduce operating prob- 
lems that all too few mill men are able to solve 
profitably. Furthermore, sawmilling varies con- 
siderably as to regional problems and character 
of plant. 
repetitious to cover the different methods in 
vogue. Bryant, however, organized the subject 
so well that the student of lumbering or the pros- 
pective builder or operator of a plant should find 
no difficulty in getting an excellent idea of the 
different processes and the many types of equip- 
ment for reducing the log, and the prevailing 
methods of distribution and selling. 

The book is in three parts. The first, devoted 
to manufacturing, has chapters on character and 
arrangement of the plant, log storage, sawmill 
equipment, lumber handling, and power plant. 
The second part deals with the actual process of 
manufacturing—sawing, edging, trimming, sea- 
soning, remanufacture, products of the log, refuse 
and its disposal, fire prevention at the plant, and 
insurance. One chapter concerns labor, its hous- 
ing, wage systems, unions, and other pertinent 
matters. The third part, perhaps the most im- 


A book on milling may be tiresomely” 
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portant, deals with markets and marketing. It is 
their lack of a knowledge of these subjects that 
has made so many operators come to grief. This 
part, occupying 135 pages, describes lumber trade 
associations; relations between the government 
and the lumber industry; the all important sub- 
ject of lumber grading, a matter that unfortu- 
nately appears to be a mystery to the public and 
a stranger to foresters; transportation; domestic 
and foreign markets; methods of selling; and 
tariffs. An appendix contains a classified bibli- 
ography, a glossary of terms, tables of grades 
produced from several commercial species, and 
other tables of weight, standard sizes, statistics, 
and other pertinent facts. 

The book makes an excellent reference for 
those engaged in lumbering and desiring to ob- 
tain a broader knowledge of the field. For 
teaching purposes it is an admirable text. 

EMANUEL FRITz, 
University of California. 
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Manual of Indian Silviculture. Part I. Gen- 
eral Silviculture. By H. G. Champion; 
Part II. Silvicultural Systems. By Sir 
Gerald Trevor. xv + 374 pp. Illus. Oxford 
University Press, London and New York. 
1938. $12. 


The work is designed as a text book for the use 
of students who are being trained to administer 
the forests of India. It is the third manual of 
Indian silviculture to be published. Its prede- 
cessors (1888 and 1906) are now out of date. 

The Introduction, by Champion, defines silvi- 
culture and forest. Attention is called to the ex- 
ceedingly wide range of forest conditions in In- 
dia, from tropical to alpine, with hundreds of 
species of importance. This has made it neces- 
sary for tropical forestry to build up its own 
silvicultural science, “for experience has already 
taught that the differences from temperate for- 
estry are often not merely differences in degree, 
but are liable to be differences in kind.” The re- 
lationship of silvicultural practice to social con- 
ditions is thus indicated: 

“Of recent years, foresters have been learn- 
ing to turn to good account the various destruc- 
tive influences threatening the forest. Thus 
shifting cultivation has been controlled and 
converted into a valuable agency for increas- 
ing the value of the tree crops where formerly 
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it was purely destructive. Grazing and burn- 
ing also are now being brought into extensive 
use in regeneration work, the essential being 
that the silviculturist shall have them under his 
control instead of having to fight them as de- 
clared enemies. It may be predicted that in 

India one of the directions in which forestry 

will develop will be in the increased control of 

these influences with their marked potentiali- 
ties for both harm and good.” 

There is a very brief glossary of vernacular 
names and terms. Workers outside of India 
would have appreciated a more extensive glos- 
sary. 

Part I, General Silviculture, by H. G. Cham- 
pion, Silviculturist at the Forest Research Insti- 
tute, Dehra Dun, for the past ten years, takes up 
more than two-thirds of the work. According to 
Champion there has accumulated, since the pub- 
lication (1921) of Troup’s invaluable reference 
work, “Silviculture of Indian Trees,” a volume of 
material five times as great as that published by 
Troup, and the preparation of a general revision 
has become too great a task for the present staff 
and facilities. The advanced student and research 
worker will regret that this great mass of infor- 
mation is not made available, but will realize that 
its place is not in a textbook of this sort and can 
only hope that it may, some day, be published. 

Chapter I deals with the Locality Factors of 
the Forest, grouped under the main heads of cli- 
mate, soil, topography, and biological factors. 
Certain statements about tropical soils are of par- 
ticular interest, for example: 

“The rate of transformation of forest litter 
into humus depends on conditions and the 
kind of material, and comparative studies show 
rates for thin broadleaved litter nearly twice 
those for pine needles. The rate at which the 
litter is lost with a mean annual temperature 
of 77° F. (25° C.) equals the rate at which the 
vegetative cover can form it, and so no accu- 
mulation is possible. The activity of the proc- 
ess can be measured by the rate of COQ» evolu- 
tion, which varies from 2 to 50 grams per sq. 
metre per diem under temperate conditions; in 
the tropics it raises till it is up to ten times as 
great as the summer maximum in temperate 
climates.” 

Of humus decomposition, it is said:—‘In 
the tropics, the living vegetation is the more 
directly active soil-forming agent, in contrast 
with conditions in temperate climates where 
it is the dead detritus from the vegetation and 
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its humification which affect soil development. 
Peat can only accumulate in swampy ground.” 

Of bacterial nodules:—‘Acid soils are un- 
favorable to their development, and it has been 
found that they are relatively few and unim- 
portant in wet tropical forest where nitrogen 
equilibrium prevails, the slight loss by leach- 
ing being made up by that added by the rain- 
fall. It is of interest to note that leguminous 
trees and weeds are relatively uncommon in 
the moister Indian tropical forests.” 

Chapter II, Growth and Form of Trees and 
Crops, covers tree morphology, crop morphology, 
flowering and seeding, germination and estab- 
lishment, vegetative reproduction, and inheri- 
tance of parental characters. In the discussion 
of buttressed stems (p. 55) it would have been of 
interest to have some mention of the supposed 
function of these curious structures. Of longevity 
it is stated (p. 89): “Only for trees with definite 
annual rings can age at maturity and ultimate 
longevity be ascertained.”—It should be possible 
to obtain, from sample plot records, fairly useful 
figures as to age at maturity, and less dependable 
estimates as to longevity. 

Chapter IIT deals with Tree and Crop Physi- 
ology, and Chapter IV with Forest Composition 
and Distribution. Some of the forests of India 
are in their original state, but most have been 
disturbed and altered by man. Chapter IV in- 
cludes a brief summary of the principal forest 
types and their characteristics, condensed from a 
recent publication by the author. 

Chapter V takes up Natural Regeneration by 
seed, by coppice, and by root suckers, as well as 
weeding and cleaning and cultural operations. 
Chapter VI treats of Artificial Regeneration, and 
Chapter VII of Afforestation. The forested area 
of India and Burma (465,288 sq. mi.) is 25.5 
percent of the total land area. It varies from 98 
percent in the Andaman Islands to 1.7 percent in 
Baluchistan. Brief mention is made of some of 
the special projects, such as Canal Colony plan- 
tations in connection with the great irrigation 
works of the Punjab and Sind; counter-erosion 
work, e.g., Etawah in the United Provinces and 
the Pabbi hills in the Punjab; and the planting 
of water catchment areas. Instructions are given 
for planting on various sites—cultivated land, 
grassland, dry tracts with irrigation, denuded 
hill slopes, ravine land, loose sand, landslips, 
swampy ground, saline soils, black cotton soil, 
and laterite. It is a pity that some statement as 
to areas handled is not available. 
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Some of the best of Indian forestry practice is 
included in the accounts of thinnings and their 
classification in Chapter VIII, Tending. The 


statement (p. 280), “Thin-barked trees, especial- - 


ly those of wet tropical forest, are usually more 
susceptible to girdling than thick-barked trees,” 
is open to question. 

Part II, Silvicultural Systems, includes six- 
teen brief chapters and a conclusion. The dif- 
ferent systems are defined and their operation, 
advantages, and disadvantages indicated. The 
first chapter gives an index to the different sys- 
tems and a tabular statement of their character- 
istics. There is also a table showing the use of 
the silvicultural systems in India (Burma not in- 
cluded). From this we learn that of the 39,292,- 
721 acres (61,395 sq. mi.) under working plans 
the percentage under the different systems is as 
follows:—clear felling 8.5, uniform system 9.4, 
selection or selection cum improvement system 
22.5, coppice or coppice with standards 15.5, im- 
provement fellings 12.3, unregulated and protec- 
tion forest 31.6. 

Historically, the selection system has been the 
one most favored ever since the establishment of 
the Indian Forest Service but it is shown that-un- 
der certain conditions other systems are to be 
preferred. 

There are also chapters on the management of 
bamboo forests, conversion systems, and the 
choice of silvicultural system. 

The conclusion states, “Indian forestry only 
dates from 1856 when Sir Dietrich Brandis, the 
first Inspector-General of Forests, arrived in In- 
dia and was posted to Pegu. From that time on- 
wards the foresters of India have organized an 
estate of 113,178 sq. miles under working plans 
(as of 1934-35). What was at the beginning, in 
many parts of India, a ruined estate has been 
brought into productivity, yielding a revenue of 
Rs. 39,507,599 and a surplus of Rs.12,832,130 to 
the Government treasury. Apart from financial 
considerations, the forests supply vast quantities 
of grazing, grass, timber, and firewood to vil- 
lages, produce estimated as worth Rs.7,017,081. 

At the beginning the energies of the staff were 
mostly concentrated on the organization of the 
forest estate, after which emerged the first at- 
tempts at management and regulation of yield. 

During the last 30 years the improvements in 
scientific forestry have been immense. The tech- 
nique of natural and artificial regeneration has 
become standardized for several of the important 
species, yield tables have been prepared, and 
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silvicultural research has acquired a permanent 
position in many provinces.” 

The final paragraph pays a tribute to the es- 
sential value of the field worker, as contrasted 
with the detailed research worker. 

The manual covers a very wide field and does 
it well. It gives evidence of a great amount of 
careful and valuable work and shows that the 
Indian Forest Service has great accomplishments 
to its credit. 

F. W. Foxwortnuy, 
Berkeley, Calif. 


%%% 
La question des exotiques (The question of 


exotics). By A. Engel. Jour. Forest. 
Suisse 89: 49-55, 73-81. 1938. 


Essences exotiques dans la forét frangaise 
(Exotic species in the forests of 
France). By L. Pardé. Bull. Soc. Forest. 
Franche-Comté 22: 60-66. 1937. 


Le robinier en Roumanie (Black locust in 
Rumania). By J. Venet. Rev. Eaux et 
Foréts 75: 592-597. 1937. 


These articles serve to illustrate the opinion of 
several European foresters concerning the use of 
exotics. Engel believes that on the basis of pres- 
ent evidence it is premature to conclude that ex- 
otics are bound to fail. He points to successful 
introductions by the Chinese and the Romans, 
and to the success of Eucalyptus in California, 
larch in Scotland, and black locust in Rumania 
and Hungary. 

Plant introduction is likened to the stages of 
natural invasion which occurred after the gla- 
cial epoch, and which were followed by a con- 
siderable degree of acclimatization. 

The failure of trees which have been planted 
only a relatively short distance out of their na- 
tive range is not a valid argument against the use 
of exotics. For example, Douglas fir from Amer- 
ica and larch from Japan have in certain in- 
stances resisted forces which practically destroyed 
native larch and Scotch pine planted beyond their 
proper altitudinal zones in Switzerland. The 
principle is that the occurrence of ecologically 
equivalent habitats may be quite independent of 
distance. Furthermore, “rigorous identity (of en- 
vironment) is not indispensable” in tree intro- 
duction, because of the replaceability of indi- 
vidual habitat factors. In computing the environ- 
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mental “balance sheet” isotherms alone do not 
contribute as much as some suppose. 

The fundamental threat of unbalanced host- 
parasite relationships in exotic stands is not dis- 
cussed at length. However, evidence is presented 
to show that any species, native or exotic, may 
prove to be susceptible to catastrophe in pure 
stands, particularly if the pure condition is not 
natural. 

It has been claimed that trees growing outside 
of their native habitat tend to produce wood of 
inferior quality. Engel concludes that insofar as 
inferiority exists, it is traceable directly to meth- 
ods of plantation management. Habitual prefer- 
ence for native woods, which is sometimes an 
obstacle to the utilization of deserving exotics, 
can be expected to disappear with time. 

Engel is convinced that success has been and 
will continue to be attained with a few carefully 
chosen exotics. 

Padré favors supplementing the meagre va- 
riety of trees in the forests of France with exotics 
in those instances where the latter have some defi- 
nite advantage over indigenous species. Because 
of their unique woods, Carya (Hicoria), Lirio- 
dendron, Juniperus, Pseudotsuga, Sequoia, and 
Chamaecyparis are considered to have justified 
their introduction by French foresters. The vol- 
ume production of an exotic species may exceed 
that of a related native species. This is true of 
Monterey pine in comparison with Scotch pine. 
Where the native species are few, certain exotics 
presumably may have biological advantages. 
American red oak grows on poorer soils than 
the native oaks of France, southern cypress is 
well adapted to some wet sites there, and Oriental 
spruces may extend to higher altitudes than the 
sole indigenous species. Silver fir is less able to 
stand late frosts in its.native habitat than is the 
introduced Caucasian fir. American red oak and 
certain Oriental chestnuts appear to be more re- 
sistant to troublesome diseases than correspond- 
ing native species. 

Pardé discusses in detail the results obtained 
with 17 exotics, all but a few of which are native 
to America. One of the ilustrations shows a re- 
production cutting in a stand of American red 
oak, planted in 1829. 

In the third article, Venet gives an account of 
black locust plantations which were begun in 
1872 in Rumania, and which now cover about 
70,000 acres. Most of these are on the fertile 
and well-watered sands along the Danube. In 
the Forest of Ciuperceni, a 25-year coppice rota- 
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tion produces trees which average 62 feet in 
height and 13 inches in diameter. One stand pro- 
posed for high-forest management contains trees 
80 feet high and 16 inches in diameter at 34 
years. On compact, dry, or stony soils the 
growth rate is considerably slower than on the 
good river sands. 

This part of the Danube valley is a wood- 
importing region, but now sends locust logs and 
stakes all the way to the cities at the mouth of 
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the river. 

It would appear from these three papers that 
in countries which are not only small in com- 
parison with ours but which also have a natural 
paucity of tree species, the economic advantages 
associated with certain exotics may justify the 
effort to cope with the biological uncertainties 
involved. 

C. E. Ostrom, 
Allegheny Forest Experiment Station. 
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Dear Dr. SCHMITZ: 


In view of statements made in a petition pub- 
lished in the January 1939 issue of S. A. F. 
AFFAIRS, signed by members of the Society em- 
ployed in the Department of the Interior, would 
it not be in order to publish extracts from a let- 
ter written by me to the Editor of the JouRNAL 
on July 13, 1936, or two and one-half years be- 
fore the above petition was published? This 
letter was not published at that time or since, and 
as it was intended to meet and answer just such 
statements as subsequently appeared in the peti- 
tion, I believe no possible harm could come from 
correcting the record by its appearance at this 
time, especially as many of the signers are close 
personal friends of mine. 

The omitted portions of the letter, dealing with 
the controversial subject of reorganization, have 
been adequately covered by my other publica- 
tions. Had I had any valid grounds or objec- 
tives for criticizing the technical or professional 
efficiency of foresters in the Department of the 
Interior, I would not have hesitated to do so, 
but this has never happened. By contrast, there 
have been many occasions for criticism of pol- 
icies pursued by the Forest Service, for which I 
have factual evidence and which, I believe, have 
been accepted in a spirit of give and take, which 
should be the distinguishing mark of men of pro- 
fessional status, as members of the Society. 

The quotations follow: 

“The entire profession knows or should know 
of the long continued, faithful, and competent 
work of J. P. Kinney, who built up the technical 
force of foresters in the Indian Service in the face 
of much indifference and many obstacles. The 
Department of the Interior and the technical force 
in the Indian Service have a right to be proud of 
this organization, and I have personally at nu- 
merous times testified to its efficiency and that 
of its former chief; a force which his successor 
has wisely chosen to maintain and support. In- 
cluded in this group of efficient conservationists 
are the men in the National Park Service, a large 
number of whom are trained foresters from west- 


ern schools. They are responsible for a constant- 
ly improving standard of park administration 
and this is public service of the highest and most 
direct value, a fact which I have emphasized for 
the past 30 years.” 
H. H. Cuarpman, 
Yale University. 


BRS 


Dear Mr. Swan: 


I very much appreciate your sending me a 
copy of the paper you delivered at the summer 
meeting of the Society of American Foresters 
entitled “The Viewpoint of the Lumberman on 
Selective Logging,” in which you effectively point 
out the principal difficulties besetting the operator 
who is considering a change to selective cutting. 

Most students of the problem will agree with 
you that economic pressures and a distrust by 
lumbermen of the results of selective logging 
methods are the major obstacles. These strong 
economic pressures which are natural to the eco- 
nomic system make extremely difficult the adop- 
tion of long-term management plans. At the 
same time, there is considerable belief that long- 
term loans, low interest rates, tax adjustments, 
etc., will alleviate some of these pressures. It is 
entirely reasonable to believe that these aids will 
be forthcoming within a very short time. 

The recent report of the National Resources 
Committee! points out the serious economic and 
social problems resulting from clear-cutting. The 
need for a financially equitable program which 
will prevent future destruction, leave productive 
lands, and increase the life of the industry is 
clearly indicated. Such a plan is embodied in 
the “Two-Cut” System of Selective Liquidation,” 
which I am sure the members of your Association 
will desire to study and consider. In order to 


‘Regional planning, Part VIII, Northern Lake States, 
May, 1939. 

"The two-cut system of forest liquidation in the Lake 
States Region, Charles Lathrop Pack Forestry Founda- 
tion, 1939. 
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give this proposal fair appraisal, it is necessary 
to reorient our ordinary conception of the term 
“selective logging.” Previously the term has been 
considered synonymous with “sustained yield” 
and lumbermen have generally thought that once 
they were committed to “selective logging” they 
were committed for all time to continuous pro- 
duction. We can now think of “selective log- 
ging” as merely a step in the liquidation process 
which will grow an additional quantity of timber 
between cuttings, provide for a thrifty regrowth, 
extend the operating life several years, and re- 
duce certain fixed charges by spreading them 
over a greater volume and longer period. 

In presenting the “two-cut” system, frank rec- 
ognition is given to the very strong pressures for 
liquidation. It gives the operator, however, a 
chance te follow better forest practices and obtain 
the maximum on his investment at no additional 
cost. In the meantime there may be a chance 
for the Government to acquire partially cut 
stands, or better credit facilities may be forth- 
coming, etc. With practically no risk under this 
new method the operator who sincerely wishes to 
meet his social obligations by leaving productive 
lands and increasing the life of his mill can do 
so, and at the same time there is every chance 
of benefiting by any favorable changes in the 
near future. 

The “two-cut” plan answers most of the objec- 
tions which were raised in your paper as to the 
technical feasibility of “selective logging.” Re- 
cent research has brought great advances in the 
application of partial cutting principles to the 
different combinations of species found in north- 
ern hardwood-hemlock type. Stands running 
heavily to hemlock can be selectively cut success- 
fully with very small losses, practically all of 
which are salvageable under the “two-cut” sys- 
tem. 

One of the principal objections has been the 
possible losses which may occur from blowdown, 
decadence, insects, and diseases. These may be 
fairly valid objections when one is considering 
a sustained yield operation, but they vanish to 
insignificance when it is considered that an oper- 
ator can return to his holdings within 5 to 10 
years after his first cut to complete the liquida- 
tion process. This first cut is followed so closely 
by the second that a very large proportion of 
any possible losses can be salvaged, since roads 
already built make the areas very accessible. 

Another point brought up in objection to the 
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“selective logging” idea has been the possible in- 
crease in costs due to a smaller volume of timber. 
Under the “two-cut” system a greater volume is 
available by reason of growth. This objection 
also can be met if we consider that the only pos- 
sible increases in costs are the building or re- 
building of camps, the maintenance of roads, and 
marking of timber for the first cut. All these 
costs will be spread over greater volumes of tim- 
ber. Roads are going to have to be built anyway, 
and trucks make possible the relogging of an 
area at very little additional expense. Portable, 
knock-down camp buildings can be moved at 
small cost. Direct costs are, in fact, lowered be- 
cause of the larger average size of timber. Such 
overhead costs as stumpage, depreciation, roads, 
and similar items are, in fact, reduced because 
of the greater volume of timber and the longer 
period over which these costs are spread. 

After you have had a chance to study this plan 
I should like to discuss it with you more thor- 
oughly. In the meantime, I feel certain that you 
and the members of your Association will make 
every effort to cooperate in the development of 
as sound an industrial forestry policy as possible 
within the limits of your resources. The industry 
can go a long way in initiating such a movement 
and should gain public support very quickly. 
Technical assistance is already available from 
several public forestry agencies. Since time is 
the essence of the Lake States problem, imme- 
diate action is necessary if the present serious 


problem is to be kept from being aggravated by’ 


the addition of still more unproductive cutover 
land. 
CHARLES H. Sropparp, Jr., 
Allegheny Forest Experiment Station. 


Dear EpIToR: 

It was of more than passing interest to me to 
read Kenneth Garren’s report on the influence 
of specific gravity on the rate of decay of lob- 
lolly pine sapwood by Polyporus abietinus (Jour. 
Forestry 37:319-323, 1939). From this data he 
was able to draw the same conclusion I had 
drawn in 1917 for this relationship when decay 
by Lenzites saepiaria was involved. Through 
statistical analysis Buckman (Jour. Forestry 32: 
725-728. 1934) held that my conclusions were 
not justified, due chiefly I think to his lack of 
consideration of and information on certain bio- 
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logical factors. Chief of these was the incidence 
of infection. Although my experiments included 
thousands of wood samples, they were, so to 
speak, preliminary experiments. Many difficul- 
ties could have been overcome by repetition. The 
method of watering the many cultures and other 
factors naturally entered in so that there perhaps 
was not as uniform a chance for infection as 
might have been desired. Many blocks therefore 
for one reason or another never became infected. 
All of these, however, were unadvisedly included 
in my charts. I should have rejected all of the 
blocks which did not show at least 7.5 or 8 per- 
cent loss in weight. 

There was one other very important factor en- 
tering into my data which was very disturbing 
to me at the time but which has been cleared 
more recently by the very enlightening work of 


Dr. Earl E. Berkeley on the structure of com-. 


pression wood in pine wood (Ann. Mo. Bot. 
Gard. 21:241-338. 1934). Dr. Berkeley has 
shown the torquimural tracheids of compression 
wood to have very porous walls due to numerous 
spiral cracks. Pieces containing a large percent- 
age of torquimural cells may be very dense but 
since they contain numerous interstitial spaces 
and the individual cell walls are subject to check- 
ing, an open pathway is furnished for the pene- 
tration of fungous mycelium and the exchange 
of gases which is necessary for the oxygen sup- 
ply of the growing organisms. I included com- 
pression wood along with normal wood in my 
decay experiments. Some of my heaviest blocks 
having a specific gravity of .85 to 1.00 were com- 
pression wood and showed losses in weight up to 
22 percent. Elimination of samples of compres- 
sion wood from my data nullifies the results of 
Buckman’s study of the data so far as normally 
grown wood is concerned. A careful examina- 
tion of my data (and photographs of samples 
used in the experiments) shows that if I eliminate 
results obtained from blocks of compression 
wood a very smooth curve is obtained at the lim- 
its of maximum decay for the various specific 
gravities of normal pine wood irrespective of the 
three species, Pinus taeda, Pinus echinata, and 
Pinus palustris. 1 therefore agree with Mr. Gar- 
ren as to the relation of specific gravity to decay 
in pine wood. My present statement of the case 
would be, however, that the higher the specific 
gravity of normally grown pine wood, the more 
resistant it will be to decay by fungi. Compres- 
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sion wood can not be considered in such a cor- 
relation. 

I have been out of forest pathological work for 
so long and my time is so occupied with fruit 
pathology that I have not taken the time to sift 
thoroughly my old data so as to plot a curve of 
the results after eliminating blocks (1) which 
were not decayed due to lack of infection and (2) 
compression wood blocks. Samples of the wood 
used in my experiments, however, were preserved 
at the Missouri Botanical Garden and Dr. Berke- 
ley has kindly studied these samples for pres- 
ence of torquimural cells, indicating the ones 
which should be discarded entirely and others 
which should be included with reservations. 

I thought you and possibly some others of the 
JOURNAL readers might be interested in the pres- 
ent viewpoint. 

S. M. ZELLER, 
Oregon State Agricultural College. 


BRR 


Dear Dr. ScHMITZz: 


Your excellent editorial, “Whither Federal- 
Land Grant College Cooperation in Farm For- 
estry?” in the October 1939 issue of the Jour- 
NAL calls attention to a trend that, perhaps, has 
not been fully understood and certainly has not 
been fully appreciated by foresters nor by the 
public generally. 

There are three issues involved, first, the ac- 
ceptance of the basic and far-reaching prin- 
ciple that the states should be subordinated 
and the federal government given greater con- 
trol over internal economic and social activi- 
ties of the nation. Second, granting that this 
principle is desirable, should it be adopted by 
the conscious action of the electorate after full 
and purposeful discussion, or should its adop- 
tion be influenced by the use of methods dear 
to the heart of the politician but which belie 
the very principle of democracy? Certain it is 
that these methods rather than decisions based 
upon the merits of main points involved hast- 
ened the enactment of some of our most im- 
portant conservation measures, as for example 
the right of the President to establish federal 
forest reserves. Thirdly, even though grant- 
ing the validity of the practice that the lead- 
ers should use every means possible to secure 
desired legislation, should the new principle be 
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superimposed upon the old structure of true 
cooperation between the federal government and 
state or should the old be discarded? 

Perhaps it is not so important after all whether 
the principle of federal control or of true federal- 
state cooperation is applied. Both have ad- 
vantages and disadvantages, and either principle 
probably could bring about the desired social 
and economic adjustments. Then, too, we need 
not be too disturbed by enlightened leaders (as 
long as they really are enlightened!) who ob- 
tain legislative action from befuddled legislators, 
—legislators who do not understand the full im- 
plication of the measures they are voting on. 
Nevertheless, those who are writing forestry legis- 
lation might well share the responsibility and en- 
hance confidence if contemplated legislation were 
examined by the profession as a whole. 
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However, our greatest concern at the moment 
should be with the efforts to blend the new with 
the old, of which the conciliation of the truly 
cooperative Clarke-McNary Law and the mis- 
named Cooperative Farm Forestry Bill is just an 
example. If effective execution of the will of 
the people is rendered impossible by the political 
strategy, or error, by enacting new measures 
without repealing the old, we are laying a foun- 
dation for dictatorship. Naturally, foresters at 
their worst would play only a minor role in such 
motivation, but still forestry in the forest would 
be much more easily accomplished if inter- 
agency administration were minimized and for- 
estry legislation simplified. 


PauL A. HERBERT, 
Michigan State College. 
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